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SELECTIVE ANDROGEN RECEPTOR MODULATORS AND METHODS 
FOR THEIR IDENTIFICATION, DESIGN AND USE 

i 

Introduction 

5 This application claims priority from U.S. Provisional Application Serial No. 

60/214,392, filed June 28, 2000, from U.S. Provisional Application Serial No. 
60/233,519, filed September 19, 2000, from U.S. Provisional Application Serial No. 
60/284,617, filed April 18, 2001, from U.S. Provisional Application Serial No. 
60/284,438, filed April 18, 2001, and from U.S. Provisional Application Serial No. 
1 0 60/284,730, filed April 18, 2001, each of which are incorporated herein by reference 
in their entirety. 

Field of Invention 
Selective androgen receptor modulators (SARMs) have now been identified 
which exhibit antagonistic activity against honnone-dependent tumors while 

1 5 exhibiting no activity or more preferably agonist activity against other nontumor 

tissues containing the androgen receptor. The preseai: invention relates to methods for 
using these SARMs in "the treatment of conditions remediable by administration of an 
androgen receptor modulator. The present invention also relates to methods for ' 
designing and identifying new SARMs that exhibit antagonistic activity against 

20 hormone-dependent tumors while exMbiting no activity, or more preferably agonist 
activity, against other nontumor tissues containing the androgen receptor. This 
invention also relates to structure coordinates of an androgen receptor ligand binding 
domain or ligand binding domain complex and method of using these structure 
coordinates for designing and selecting new SARMs that modulate androgen 

25 receptors. 

Background of the Invention 

The androgen receptor (AR) is a member of the steroid nuclear-receptor 
superfamily of ligand-dependent transcription factors and is widely distributed among 

30 reproductive and nonreproductive tissues, including the prostate and seminal vesicles, 
male and female genitalia, skin, testis, ovary, cartilage, sebaceous glands, hair 
follicles, sweat glands, cardiac muscle, skeletal and smooth muscle, gastrointestinal 
vesicular cells, thyroid follicular cells, adrenal cortex, liver, pineal, and numerous 
brain cortical and subcortical regions, including spinal motor neurons (Negro- Vilar, 

35 A. JCE&M 1999 54(10) :3459-62). As with the other members of the steroid receptor 
family, AR has several functional domains including a DNA binding domain (DBD), 
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and a 261 residue ligand-binding domain (LBD) (Mw = 30,245 Da) that contains the 
androgen binding site, and is responsible for switching on the androgen function. 
The cDNA and amino acid sequences of human and rat androgen receptors have been 
described (Proc. Natl. 
5 Acad. Sci. U.SA. 1988 85: 7211-7215). 

AR is an important target in multiple areas of drug discovery and patient 
therapy. In Oncology, for example, inhibitors (antagonists or partial antagonists) of 
the androgen receptor function are useful for the treatment of androgen dependent 
prostate cancer while agonists or partial agonists of the AR are applicable to the 

1 0 treatment of breast cancer. For metabolic and endocrine diseases disorders, for 

example, agonists or partial agonists of the androgen receptor function are useful for 
the treatment of age-related diseases and conditions of cachexia in several disease 
states including, but not limited to, AIDS. Functional AR has also been identified in 
various bone cells and androgen administration has beneficial effects on skeletal 

15 development and maintenance in men and women. 

Progress of androgen therapy has been limited by the inability to separate 
desirable androgenic activities from undesirable or dose limiting side effects. 
However, recent Advances in the development of s&ective 

modulators (SERMs), with a /great degree of tissue selectivity in targeting the estrogen 

20 receptor whfle eliminating itodesir^ ^" 
SARMs, selective androgen receptee modulators (Negrb-Vilar, A: JCE&M 1999 
54(10):3459-62; fcad et ai; Investigational New Drugs 1999 17:271-284). " i 

U.S. Patent 6,017,924 discloses nbh-steroidal compbmds characterized as 
high affinity, high specificity agonists; jpartial agofiisfe (i.e. partial activators and/or 

25 tissue-specific activators) and antagonists for androgen receptors based upon a "cis- 
trans" or "co-transfection" assays: Non-steroidal compounds characterized as higjx 
affinity, higi specificity agonists, partial agonists (Le. partial activators and/or tissue- 
specific activators) and antagonists for androgen receptors via the "cis-trans" or "co- 
transfection" assays are also described in WO 01/16108^ WO 01/16133, and WO 

30 01/16139; This co-transfection assay (Evans et al. Science 1988 240:889-95) is 

suggested to provide a method for identifying functional agonists and partial agonists 
which mimic, or antagonists which inhibit, the effect of native hormones, and 
quantifying their activity for responsive intracellular receptor proteins; ■ 

In addition, hydroxyflutamide, a known AR antagonist in most tissues, has 

35 been suggested to function as a selective AR modulator (SARM) for effects on IL-6 
production by osteoblasts (Hofbauer et al. J. Bone Miner. Res. 1999 14:1330-1337). 
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Hydroxyflutamide and Casodex, both known to ^roll AR antagonists in 
most tissues, have been shown, in AR-transfected PC3 cells, to activate MAP kinases 
Erk-1 and Erk-2 in an AR dependent fashion similar to DHT (Peterziel el al 
Oncogene 18, 6322-6329 (1999)). 
5 The compound LGD2226, a non-steroidal AR agonist, has also been 

characterized as a selective androgen receptor modulator for use in the treatment of 
androgen-related diseases such as osteoporosis, male hormone replacement, male and 
female sexual dysfunction and cachexia (SCRIP - World Pharmaceutical New FILED 
12 May 2000; WO 01/16108; WO 01/16133; and WO 01/16139). 

1 0 The compound LG120907, a non-steroidal AR antagonist, has been shown, 

in rats, to have reduced antagonist effects on the hypothalamic axis and on libido 
(reproductive rate) as compared to other clinically used AR antagonists, such as 
• Casodex. As such, LG120907 has been characterized as a selective androgen receptor 
modulator for the treatment of prostate cancer (Wang ei al Poster #P3?126, 

1 5 Endocrine Society 80 th Annual Meeting (1998), Hamann eL al. Presentation # S39-2, 
Endocrine Society 8^ Annual Meeting (1998)). ; , ^ 

Recent reports exploring the nogenotropic effects of sex steroid hormones 
such as DHT and E2 on the AR and ER, clearly show that both receptors regulate 

- , functions not specifically involved with transcriptional events (Kousteni eL all, Cell 

20 104, 719-730 (2001)). The antiapoptic effects of ER and AR have been shown to be 
inducible by ligands that have no effects on transcription. It has also been shown that 
ligands that have effects on transcription can have no antiapoptotic effect ■ 

SARMs exhibiting a difference-in-kind of the modulation effected in 
tumors containing the androgen receptor relative to themodulatiqn effected in other, 

25 nontumor tissues containing the androgen receptor (especially, antagonist activity in 
tumors versus agonist activity in other, nonmalignant tissues containing the androgen 
receptor), have heretofore been neither disclosed nor suggested. The present > 
invention provides SARMs, and methpds for idrntifying and designing such SARMs, 
which exhibit antagonist activity in honnqnerdependent tuniors whfle pxhfciting no 

30 activity, or more preferably agonist activity, against other nontumor tissues containing 
the androgen receptor. As described below, these SARMs can be employed, for 
example, to treat hormone-dependent tumors such as prostate cancer in patients by 
both inhibiting the growth of the tumor while mitigating side efl^cts snich ^ muscle 
wasting/cachexia, loss of libido, osteoporosis ^nd gynecomastia. The team "patienf * 

35 as used herein denotes an animal, preferably a paammal such as a dog, cat, or, inost 
preferably, a human. .. .. : . . 
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Summary of the Invention 
An object of the present invention is to provide methods for identifying 
SARMs having antagonist activity against hormone-dependent tumors while 
exhibiting no activity, or more preferably agonist activity, against other nontumor 
5 tissues dontaining the androgen receptor. In one embodiment, antagonist activity in 
hormone-dependent tumors is ascertained via screening for inhibition of growth, 
either in vitro or in Wvo, in hormone-dependent tumor cell lines. In this embodiment, 
the activity of a potential SARM is also assessed in a normal, nontumor cell line. 
Alternatively, an animal model bearing a hormone-dependent tumor can be used to 
1 0 assess the antagonist activity of a potential SARM against the tumor as well as its 
activity in nontumor tissues in the animal. 

Another object of the present invention is to provide methods for designing 
SARMs having antagonist activity in hormone-dependent tumors while exhibiting no 
activity, or more preferably agonist activity, against other nontumor tissues containing 
15 the androgen receptor by using information about the AR crystal structure and the 
estrogen receptor (ER) crystal structure with estradiol, tamoxifen or raloxifen. « 

"Another object of the present invention is to provide molecule or molecular 
complexes comprising all or any part of a ligand binding site defined by structure 
coordinates 6f an m 
20 V685,L700,L70i;S70 

1737, Q738, Y739, S740, W741, M742, G743, L744, M745, V746, F747, A748, 
M749, G750, R752, Y763, F764, A765, L768, F770, M780,M787, 1869, L873, 
" H874iF876,t877,F878; M894, M895, A896, E897, 1898, 1899, S900, V901, Q902, 
V903, P904, K905, 1906 arid L907 accordinjg to Table A as provided herein; or a 
25 mutant or homologue of said molecule or molecule complex for use in identifying 
SARMs. i: ' ; ' ; r ■ : ' 1 - !f -" '^ 

Another obj ect of the present invention is to provide machine-readable data 
storage media comprising a data storage! material encoded with machine readable data, 
wherein tte data iSdefined by the ^crtiire coordinates of an AR-LBD with an AR- 
30 r LBD ligand or ligand complex acceding to Table A or a homologue of said ^ 

araipiexi wherein said homologue comprises backbone atoms that have a root mean 
scpiare deviation from the backbone atoms of the complex of not more than 3.0A. 

s Another object df the present invention is to provide abinding site in AR- 
LBD for an AR modulator in which a portion of said ligand is in van der Walls 
35 contact oi- hydrogen bonding contact with any portion or all of residues V685, ; L700,-( : 
L701, S702, S703, L704, N705, E706, L707i G708, E709, Q71 1, A735, 1737, Q738, 
' Y739, S740, W741, M742, G743, L744, M745, V746, F747, A748, M749, G750, 
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R752, Y76^F764, A765, L768, F770, M780, M787, 1869^3, H874, F876, T877, 
F878, L880, L881, V889, F891, P892, E893, M894, M895, A896, E897, 1898,1899, 
S900, V901, Q902, V903, P904, K905, 1906 or L907 of AR-LBD according to Table 
A. In a preferred embodiment, the binding site is a homologue or mutant with 25%- 
5 95% identity to residues V685, L700, L701, S702, S703, L704, N705, E706, L707, 
G708, E709, Q711, A735, 1737, Q738, Y739, S740, W741, M742, G743, L744, 
M745, V746, F747, A748, M749, G750, R752, Y763, F764, A765, L768, F770, 
M780, M787, 1869, L873, H874/F876, T877, F878, L880, L881, V889, F891, P892, 
E893, M894, M895, A896, E897, 1898, 1899, S900, V901, Q902, V903, P904, K905, 
1 0 1906 or L907 of AR-LBD according to Table A as provided herein. 

Another object of the present invention is to provide SARMs having 
antagonist activity in hormone-dependent tumors while exhibiting no activity, or more 
preferably agonist activity, against other nontumor tissues containing the androgen 
receptor, as well as pharmaceutical compositions comprising at least one such S ARM 
1 5 and a pharmaceutical^ acceptable carrier. In a preferred , ^bodiment, the SARM is 
identified or designed in accordance with a method of the present mventipn. 

-, : Another object of the present invention is to provide a method for 
inhibiting the growth of hormone-depend^at tumor cells comprising contacting the 
• tumor cells with a SARM having antagonist acti^ty in hpnnpne-dqsendent tumors 
20 while ^chibiting no activity, or more preferz^ly. agonist activity against other, 
nontcuntor tissues containing the ^(kogen rec^tpr. ; . ; ,r ; . ^. y ■ ; rf 
r. V , . )Unless otherwise indicated, SARMs of the present invention having , 
a antagonist activity against hormone-dependent tumors while exhibiting no activity, 
j more preferably agonist activity against other npntim^ tlie ,? 

25 , androgen rector are ^ 

invention, agonist, antagonist or no activity against normal prostate tissue.. , : , 
... -yet another object of ^ 
: -h L these SARMs in the treatment of conditions rem^able by a^ 
> L ^anckpgen receptor modul^pr^ limited, to, , 

30 hirsutism, ame, seborrhea Alzheimer's ^ 

hyperpilosi^r, bemgAj^stotehypert^phia, ad^omas and neppljasias of the prostate 
(such as advanced metastatic prostate pancer), treatment of benign or malignant 
/ tumor pells containing the androgen receptor $uch as is the case for breast, brain, 
skin, ovarian, bladder, lymphatic, liyer and Hdney ; cmf^, piancr^c pancers, 
35 .modxdatipnofyE^^ ... t 

. antiangiogenic agents, osteoporosis, suppressing spermatogenesis, libido, cachexia, 
endometriosis, polycystic ovary syndrome, anorexia, androgen dependent age-related 
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diseases and conditions, such as androgen supplement for age-related decreased 
testosterone levels in men, male menopause, male hormone replacement, male and 
female sexual dysfunction, and inhibition of muscular atrophy in ambulatory 
patients. Particularly preferred, is the use of SARMs for the treatment of hormone- 
5 dependent tumors, particularly early stage prostate cancers, and for diemoprevention 
of hormone-dependent cancer, particularly prostate cancers. 

All documents referred to herein, including but not limited to U.S. patent 
applications, are incorporated herein by reference in their entirety. 

10 Detailed Description of the Invention 

Selective androgen receptor modulators (SARMs) have now been identified 
with antagonist activity against hormone-dependent tumors while exhibiting no 
activity, or more preferably agonist activity against other (i.e., one or more) nontumor 
tissues containing the androgen receptor. SARMs of the present invention exhibiting 
15' antagonist activity against hormone-dependent tumors and no activity against other 
nontumor tissues containing the androgen receptor may also be referred to as specific 
androgen receptor modulators. - = ? ■ 

V"' - ! , F ^ r jnijpossj 6f the present invention by "nontumof^ noncancerous" or 
"nomnali griahr androgen P receptor containing tissues it is meant to include, but is not; 

20 limited to,semiMl Vesicles, male andfemale genitalia, skin* testis, ovary^cartilage, 0£ 
sebaceoum glands; hair folficles, sweat glandis, muscle such as cardiac muscle, skeletal 
and smooth muscle, gastrointestinal vesicular cells, thyroid follicular cells, adrenal 
cortex^ liver, pineal, bone, stromal cells, lddney tubules, ^ 
n^^ous bnto' cortical and subcortical regions, including spinal motoneurons. 

25 ' • ^Unless oft indicated, SARMs of the present invention having 

antagonist activity against : hormon^epmdent tumors while exhibiting no activity , or 
motepfef^bly kgonist activity, against other nontumor tissues Containing the 
! iiilrogen raptor are contemplated as further exhibiting, in all embodiments of the 
inveiitioi^ agonist, antagonist or no activity against normal prostate tissue. - 

30 As used herein, tie pfcise ''no activity or agonist activity" preferably 

' ' ' d^btes TOiipbunds with ah Activation effect (greater than 5%) in vivo as compared to 
control aniinals on the weights of the ventral prostate, semiM vesicles, levator ani 
' arid/OT luteinizing hormone serum levels, and most preferably activity, which' 
maintains average normal bone density, average normal muscle mass, average normal 

35 reproductive function, and/or average normal libido seen in ugonadal warm-blooded' 
s ^ftf ^hViTrial^ preferably human males. 4< No activity or agonist activity^ of SARMS 
of &e pr^bnt invention is preferably exhibited at the same amount or range of 
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amounts that exhibit antagonist activity against hormone-de^ndent tumors. When 
administered to a patient, this amount or range of amounts, wherein the SARM. 
exhibits antagonist activity against hormone-dependent tumors while exhibiting no 
activity or more preferably agonist activity against other nontumor containing tissues, 
5 is the preferred therapeutically useful range. As will be understopdby those of skill 
in the art upon reading this disclosure, SARMs of the present invention, when used in 
amounts outside the preferred therapeutically useful range, may exhibit the same 
antagonist activity against hormone-dependent tumors and no activity or agonist 
activity against nontumor containing tissues or may no longer exhibit the same 
1 0 specificity or selectivity. For example, SARMs of the present invention, when used in 
amounts exceeding the preferred therapeutically useful range may exhibit some 
antagonist activity in nontumor containing tissues. 

The present invention relates to SARMs with these dual activities, methods 
for identifying these SARMs, pharmaceutical compositions comprising these SARMs, 
15 and methods of using these SARMs in the treatment of androgen receptor niediated 
. f . diseases and disorders. ... mK ., _ ■ . ; t .„ 0Uihi} 

For example, SARMs of the present invention are useful in, solec^yely 
inhibiting the growth of hormone-dependent tumors whUe pi^fei^bly activating 
. androgen receptor activity in pth^non . 
20 . i nonmalignant, androgen receptor containing tissues. Ac^ding^y , the SAJR^.of the 
; :. ;.f present invention are useful in treating timore including, but not Umite4 ; to, emdrogen 
. receptor rontaining tumors such as prostate, breast, brain, skin, ovarian, bladder, 
lymphatic, liver and kidney cancers, and pancreatic cancers, while mitigating or 
eliminating unwanted side.effecte associated with inhibition of androgen reoeptpr 
25 activity in other nontumor androgen receptor containing tissues. . Some of the 

- i potential unwanted side effects which result from antagonizing the normal function of 
androgens such as dihydrote^sterone (DHT) seen, for example, with current 
antiandrdgen therapy in the treatment of prostate cancer include, but a^p not limited 
to, muscle wastmg/cachexia, loss of libido, Ojrteoporpsis and g^ecpmastia. 
30 :v; .:">* An additional preferred use of such SARMs is in the area of 

. chemoprevention, particularly as it pertains to prostate cancer. SARMs of the present 
invention can be administered after radical prostetfqmy during the period of 
Watchful waiting*' to decrease the incidence of reoccurrence of metastatic prostate 

35 . i n ; .;■ ; In addition^ th^e SAR^ are in the treatment of androgen _ 
dependent age-related diseases and conditions including, without lim 
and osteoporosis. iSuch agents provide an orally bioayaflable anxirogen j^plapement 
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therapy that does nSsuffer from the increased risk of prostate cancer seen with 
traditional androgen agonists. 

The SARMs of the present invention are also expected to be useful in 
treating other conditions remediable by administration of an androgen receptor 
5 modulator such as hirsutism, acne, seborrhea, Alzheimer's disease, androgenic 

alopecia, hypogonadism, hyperpilosity, benign prostate hypertrophia, modulation of 
VEGF expression and the applications therein for use as ajcitiangiogenic agents, 
suppressing spermatogenesis, libido, endometriosis, polycystic ovary syndrome, 
anorexia, and androgen dependent age-related diseases and conditions, such as 
10 androgen supplement for age-related decreased testosterone levels in men, male 
menopause, male hormone replacement, male and female sexual dysfunction, and 
inhibition of muscular atrophy in ambulatory patients. • . 

Various methods for identifying SARMs having antagonist activity against 
hormone-dependent tumors while exhibiting no activity, or more preferably agonist 
15 activity against other nontumor tissues con taining the androgen receptor can be used. 
In one embodiment, antagonist activity in hormone-dependent tumors is ascertained 
via screening for inhibition of growth, either in vitro or in yrvp, in hormon^dependent 
tumor ceU lines. Examples of hormpne-depen^ 
• for screening potential SARMs include, but are not limited to, htnnan tumor . 
20 cell line MDA MB453, human breast tumor cell lira .2^:75-1, miome breast line 
Shionogi, rat prostate adenocarcinoma line Dunning R-3327, : human prostet^ tonor 
cell line MDA PCa 2a and PCa 2b, human prostate asll line LNCap, ... human prostate 
tumor cell line CWR22, human prostate tumor cell line LuCaP 35 and LuCa? 23.12, 
human prostate cell line LAPC-4 and LAPC-9, hu^ian prostate^ tumor ceUlinePC- 
25 295, human prostate tumor cell line PC-310, and human osteosarcoina cell Une.MG-., . 
63. These experimental human and murine prostate and breast cell Jin^s a^d the 
tumor model systems derived therein are well accepted by those of skill in toe art as 
indicative of the pharmacology, of human hormone-dependent tumprs, suqh as prostate 
v. cancer: Examples of the relationship of such models to foe human disease state can 
30 be found in, but are hot limited to, the following refeences and fixe referaices 
. . contained thCTein, Jacques et al Endocrinology 140, 416-421 (19^); Y^ap c/. aL 
Endocrinology 3282-3291 (1999), Sharma et qL Oncogene 18, 5349 r 5355 
(1999), Isaacs, J.T. Urol Oncol 2, 115-116 (1996), Benteiet al In Vitro CellDev- 
Biol 35, 655-662 (1999), Suzuki et. al. J. Steroid Biqchem. Mol BioL 37 9 559-567 
35 (1990), -Peehl, D.M. Urol. OncoL 2, 100-102 (1996), Wytske et. aL Urol Oncol 2 r 
122-125 (1996), Leland, C. W. K. Urol Oncol 2, 126-128 (1996), Bidder .et, al The 
Prostate 43, 63-70 (2000), Navone et aL Clin. CancerRes. 6, 1190-1197 (2000), 



WO 02/006 PCT/US01/19665 

Etreby et al The Prostate 42, 99-106 (2000), Jongsma et. attancer Res. 60, 741- 
748 (2000), Jongsma et al Amer. J. Path. 154, 543-551 (1999), Ye et al Clin.. 
Cancer Res. 5, 2171-2177 (1999), Navone et. al Clin. Cancer Res. 3, 2493-2500 
(1997), Klein et. al Nature Medicine 3, 402-408 (1997), Chen et. al Cancer Res. 58, 
5 2777-2783 (1998), and Craft et. al Cancer Res. 59, 5030-5036 (1999). 

In this embodiment, the agonist or antagonist activity of a potential SARM 
is also measured in a normal, nontumor cell line. Examples of normal, nontumor cells 
lines useful in this method include, but are not limited to, primary rat prostate 
epithelial and stromal cells, murine muscle cell line C2C12, primary guinea pig 

1 0 smooth muscle cells, primary smooth-muscle cells from immature (I-PSMC) or adult 
(A-PSMC) rat penis, primary rabbit smooth muscle cell line, prostatic smooth muscle 
cell line PS-1, prostatic smooth muscle cell line PSMC1, mouse bone cell cultures and 
osteoblasts cells and primary rat seminal vesicle lines SVC- 1 and SCV -2. Such cell 
lines are described in the following exemplary references and the references contained 

15 therein: Nemeth et al J. Andrology 19, 718-724 (1998), Zhuang et al J. Steroid 
Biochem. Mol Biol. 41, 693-696 (1992), Zhang et. al. Prostate 30, 1 17-129 (1997), 
Ricriardelli et al J. Endocrinol 140, 373-383 (1994), Gonzalez-Cadavid et al Mol 
Cell Endocrinol 90, 219-229 (1993), Sadeghi-Nejad et. al. bit J. Impotence Res. 10, 
165-169(1998), Gerdes ef. al. Endocrinology 139,3569-3577 (1998), Sarah et. aU. 

20 Cell Physiol: 185, 416-424 (2000), Chen et al, FEBS Letters 491, 91-93 (2001) and 
Tajiia alEMBOJ. 3, 637-644 (1984). 5 >V. 

Alternatively, fhb agonist and antagonist effects of SARMs aire measured in 
nontumor tissues via a scries of Iti vivo rat models in which, ^wrojpf**' flnHnoints are 
measured in tissues including, but not limited to, the prostate, seminal vesicle, and 

25 levitor ani muscle^ as well as the hypothalmic axis via measurement of plasma 

luteinizing hormone (LH) levels. Several surrogate endpoint in vivo assays can also 
be utilized taexamine the effects of agents on the AR pathway. These assays involve 
measuring the effects of agents on normal androgen dependent tissues and functions, 
such as, but riot limited to, prostate, seminal vesicle 9 levator ani muscle, bone, libido, 

30 fertility "and h^btiial^us (measurement of blo^ These assays are 

widely recognized as having a direct correlation to the effects of the agents on the AR 
pathways in humans. Some examples of such surrogate endpoint in vivo assays can 
be found in, but are riot limited to, the following references and the references 
contained therein: Ashby et dl J. Appl Tox. 20, 35-47 (2000), Yamada et al. Tox. 

35 Sciences 53; 289-296 (2000), Hamann et. al J. Med. Chem. 4l 9 623-639 (1998), Furr 
et at.Eur.Urol 29, 83-95 (1996), Broulik e£ a/. ^ 

al Poster #P3-126, Endocrine Society 80 th Annual Meeting (1998), Hamann et al 
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Presentation # S3P-2, Endocrine Society 80 th Annual Meeting (1998), Maucher et a/. 
/. Cancer Res. Clin. Oncol 119, 669-674 (1993), and Risek et aL Presentation #P1- 
497, Endocrine Society 83 rd Annual Meeting (2001). 

Animal models bearing a hormone-dependent tumor can also be used to 
5 assess the antagonist activity of a potential SARM against the tumor and the agonist 
or antagonist activity against AR containing normal nontumor tissues in the animal. 
For example, the above surrogate endpoint in vivo assays can be run using a rat 
bearing an androgen-dependent rat prostate tumor, such as the Dunning R-3327. In 
this manner, effects of a SARM on a rat androgen-dependent prostate tumor can be 
1 0 determined while simultaneously examining the effects of the SARM agent on AR 
containing normal nontumor tissues such as, but not limited to, prostate, seminal 
vesicle, and levitor ani muscle as well as effects on the hypothalmic axis via . 
measurements of plasma LH levels. In a similar fashion, immune compromised nude 
rats bearing human androgen-dependent prostate tumors can be employed. In this 
1 5 manner, effects of a SARM on a human androgen-dependent prostate tumor can be 
determined while simultaneously examining the effects of the SARM agent on normal 
tissues such as, but not limited to, prostate, seminal vesicle, and levitor ani muscle as 
well as effects on the hypothalmic axis via measurements of plasma LH levels.- In 
addition, in vivo ratassays can be employed to detennine the effect of SARMs on 
20 Ubidoand reproduction. . 

SARMs having antagonist activity in hormone-induced tumors and no 
activity, or more preferably agonist activity, in other nontumor tissues can also be 
designed using information about the AR crystal structure and the estrogen receptor 
(ER) crystal structure with estradiol, tamoxifen orraloxifen. The crystal structure of 
25 the androgen receptor ligand binding domain (AR-LBD) has been determined to 2.0 A 
resolution and is described in U.S. Patent Application Serial No. 09/687,609, filed 
r October 13; 2(X)0 a^ 
275, 26164-26171 (2000) and Sack et oL, Proc. Natl. Acad. Set USA 98, 4904^4909 
(2001), herein incorporated by reference. The crystal structure of ER is disclosed, for 
30 : example^ in WO 99/50658, her^ incorporated by reference. Using these crystal O; 
structures, structure-based or rational drug design techniques can be used to design, 
select, and synthesize chemical entities, including the inhibitory and stimulatory 
SARMs of the present invention. 

One particularly useful drug design technique enabled by this invention is- 
35 iterative drug design. Iterative drug design is a method for optmtizing associations & 
between a protein and a compound by deteniuning and evaluating the three- 
: dimensional strartures of successive sets of protein/ligand complexes. Those of skill 
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in the art will understand upon this disclosure that association of natural ligands or 
substrates with the binding pockets of their corresponding receptors or enzymes is the 
basis of many biological mechanisms of action. The term "binding pocket" as used 
herein, refers to a region of a molecule or molecular complex, that, as a result of its 
5 shape, favorably associates with another chemical entity or compound, i.e. ligand. 
Similarly, many drugs exert their biological effects througjh association with the 
binding pockets of receptors and enzymes. Such associations may occur with all or 
any parts of the binding pockets. An understanding of such associations will help 
lead to the design of drugs having more favorable associations with their target 

1 0 receptor or enzyme, and thus, improved biological effects. Therefore, this 
information is valuable in designing potential SARMs of this invention. . , 

The term "associating with" refers to a condition of proximity between 
chemical entities or compounds, or portions thereof i.e. ligands. The association may 
be non-covalent, wherein the juxtaposition is energetically favored by hydrogen 

1 5 bonding or van der Waals or electrostatic interactions, or it may be covalent 

. . In iterative drug design, crystals of a series of protein/hgand complexes are 
obtained. The three-dimensional structures of each complex are then solved. . Such an 
approach provides insight into the association between the proteins, and ligands. of 
each complex. This is accomplished by selecting compounds with inhibitory activity, 

20 obtaining crystals of this new protein/ligand complex, solving the. three dimensional 
structure of the complex, and comparing the associations between the new 
protein/ligand complex and previously solved protein/ligand complexes. By 
/'observing how changes in the compound effect the protein/ligand associations., these 
associations may be optimized. s •., •; -i t > ,a v .. . ^ ■ . . «>'■ 

25 > In some cases, iterative d^ 

protein/ligand complexes and then cry stallizing each new complex. Alternatively, a 
pre-formed protein crystal is soaked in the presence of an inhibitor,; thereby forming a 
5 protein/ligand complex and obviating the need to crystallize each individual ^ : 

■ / -pioteiMigand complex, j-.^..- ■ -y.&vi v .a .. . : - k^-V".^' : rws.-; . 

30 ; :.n n As used herein, the term "soaked" refers to a process in which the crystal is 

transferred to a solution containing the compound of interest rJ . v 

>■ --.^i: *.i ■>TTie present invention also provides for computation using three- 

dimensional models of the androgen and/or estrogen receptors thai are based on 
crystals of AR-LBD/AR-I3D Ugand complex and/or the ER-LBD/ER-LBD ligand 

35 « the computational method of designing receptor ligands 

determines which amino acid or amino acids of the receptor Ugand binding domain 
interact with at least one chemical moiety of the ligand. A ligand is then docked into 
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the binding site of the receptor LBD using the three dimensional model of a 
crystallized protein comprising the AR-LBD or ER-LBD. The orientation of the 
ligand in the binding site is then optimized (vide infra) and is then used to design at 
least one chemical modification of a chemical moiety of the ligand that produces a 
5 second chemical moiety of the ligand structure that either decreases or increases an 
interaction between the interacting amino acid(s) from the receptor LDB and the 
second chemical moiety compared to the interaction between the interacting amino 
acid and the corresponding chemical moiety on the natural hormones. 

The computational methods of the present invention are for designing 
10 SARMs using such crystal and three-dimensional structural information to generate ^ 
synthetic ligands that modulate the conformational changes of the androgen receptor's 
LBD and/or the estrogen receptor's LBD. These computational methods are 
particularly useful in designing SARMs to the androgen receptor, wherein foe SARM 
has an extended moiety that prevents any one of a number of ligahd-induced 
15 molecular evehte that alter foe receptor's influence on the regulation of gene 

expression, such as preventing foe normal coordination of foe activation domain 
observed for a naturally occurring ligand or bfoer Ugancls foat niimic foe naturally 
occurring ligand, such as ah agonist Based upon foe structures of foe ER-LBD 
completed with agonist or antagonist (Shiau, et aL Cell. 1998 95:927-937; Pike et al. 
20 EMBO J. 1999 18(17): 4608-4618) and foe structures of AR-LDB coupled with DHT> 
or other ligands (described hi U.S. Patent Apph^dh Serial No. 09/687,609, filed 
October 13, 2000 and corresponding PCT/US00/28495, incorporated herein in their 
entiretjr and Table A as provided herein) it can be determined how to modify chemical 
compounds so that foey specifically interact with AR-LBD ammo acids in foe binding 
25 site! In particular, the 1 above extended moiety can be directed towards helix-12 of foe 
AR structure in such a fashion as fo hmuehce foe position of this helix as was seen in 
foe staicture of ER complexed with tamoxifen or raloxifeh and differing from foe 
position ofhelix-12 seen in foe crystal structure of AR bound with DHT or Rl 881, a 
synfoetic analog of DHT that is a more potent agonist (Mafias, et al 1 , J. Biol. Chem. 
30 275, 261 64-26171 (2000)), and foe crystal structure of ER bound with estradiol. 

Residues on helix-12 that may be affected or in contact with a Ugand in foe AR-LBD 
binding site include M894, M895, A896, E897, 1898, 1899; S900, V901, Q902, V903, 
P904, K905, 1906 and L907: The present invention also relates to foe three- 
dimensional crystal structure as defined by foe structure cc^rdinates listed in Table A. 
35 The crystal structure of foe invention preferably contains at least 25%, more 

preferably at least 50%, more preferably at least 75%, more preferably at least 90%, 
more preferably at least 95%, more preferably at least 99%, and most preferably all of 
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ordinates listed in Table A. More preferably, molecuieoi 



the coordinates listed in Table A. More preferably, moleculeor molecular complexes 
are provided comprising all or any part of the ligand binding site defined by structure 
coordinates of AR-LBD amino acids V685, L700, L701, S702, S703, L704, N705, 
E706, L707, G708, E709, Q711, A735, 1737, Q738, Y739, S740, W741, M742, 
5 G743, L744, M745, V746, F747, A748, M749, Q750, R752, Y763, F764, A765, 
L768, F770, M780, M787, 1869, L873, H874, F876, T877, F878, M894, M895, 
A896, E897, 1898, 1899, S900, V901, Q902, V903, P904, K905, 1906 andL907 
according to Table A as provided herein, or a mutant or homologue of said molecule 
or molecular complex. Most preferred are molecules or molecular complexes 
1 0 comprising all or any part of the ligand binding site defined by structure coordinates - 
of AR-LBD amino acids N705, W741, Q711, R752, F764, T877, M895 and 1898, 
according to Table A, or a mutant or homologue of said molecule or molecular 
complex. 

The term "complex" or "molecular complex" as used herein means AR- 
1 5 LBD or a mutant or homologue of AR-LBD in a coyalent or non-coyalent association 
with a chemical entity or ligand 

For purposes of the present invention, by "at least a portion of" it is meant 
all or any part of the ligand binding site defined by these structure coordinates. 
By "mutant or homologue" as used herein it is meant a molecule or 
20 molecular complex having a similar structure and/or sequences to AR-LBD. By 

"similar structure" it is meant a mutant or homologue having a binding pocket that has 
a root mean square deviation from the backbone atoms of said AR-LBD amino acids 
of not more than 1 .5 Angstroms. By "similar sequence" it is meant a mutant or 
. homologue haying 30%, or more preferably 75%, identity w 
25 > \ The tennTrpot mean square deviation 11 means the square root of the 

arithmetic mean of the squares of the deviations from the mean. It. is a way to express 
the deviation or variation from a trend or object For purposes of this invention, the 
"root mean ^square deviation^ :defines the yariatioEL in the backbone of a protein or 
protein complex from the relevant portion of the backbone of the AR portion of the 
30 complex as delmedby the strac^ described herein. , ^ 

> : - h j Once the structure coordinates of a protein crystal have been determined 
fliey are useful in solviiig the stiuctin^ of other ay stab 

Thus, in accordance with the present invention, the structure coordinates of 
_ an androgen receptotfligand complex, and portions thereof is stored in a machine- 
35 readable storage medium. Such data may be used for .a variety of purposes, such as 
drug discovery and x-ray crystaljographic analysis or protein crystal. 
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Accordingly, in one embodiment of this invention is provided a machine- 
readable data storage medium comprising a data storage material encoded with the 
structure coordinates set forth in Table A. One embodiment utilizes System 10 as 
disclosed in WO 98/11 134, the disclosure of which is incorporated herein by 
5 reference in its entirety. 

The structure coordinates set forth in Table A can also be used to aid in 
ob taining structural information about another crystallized molecule or molecular 
complex- This may be achieved by any of a number of well-known techniques, 
including molecular replacement 
10 The structure coordinates set forth in Table A can also be used for 

determining at least a portion of the thre^dimensiohal structure of molecules or 
molecular complexes which contain at least some structurally similar features to AR. 
In particular, structural information about another crystallized molecule or molecular 
complex may be obtained Ibis may be achieved by any of a number of well-known 
15 techniques, including molecular replacement 5 

Therefore; ;in anbth» : embbdiment this invention provides a method of 
utilizing molecular replacement to obtain structural information about a crystallized 
niolebule or molecdar^ is unknown comprising the steps of: 

! aj gmk^ 
20 molecular complex; 

bfapplyiig atl^-apdrtion of the structure cobrdin**^ m Table A fo the 
X-ray diffraction pattern to gmerate l a teee-dimensional dedroii density map of the 
itioleculeOTifo^ l '* l -- r?aw ' J 
c) using all or a portion of the structure coordinates set forth in Table A to generate 
25 ~ ' hOTlblbgy ^mbdd^of AR-LBD or anybtfcer nuclei hoimoiiefecepfor ligand binding 

domain. ' •'• •• 

r; Preferably^ thecrys^^ 
^baking a otyst^ t " i : ' : ' J ' u: * jyjil ; "- r : 

0 : < r — v L Byiising Molecular br part of&e stocture coordinates of 

30 the M-I3£)/AR-LfiD ligand ccmplM provided by this invention or inblScular 

ot^ is i^bwri more quiddy and efficiently than attempting to 

determine such infomiatibn A initio. 1 w ' ?v f; " - 4 : ^ 

Molecular feplacemoit provides ah accurate bstiiiatibh 6f the phases for an 
- urflmbym struct^ Phases are a factor id equations used to solve crystal structures 
35 ; th&^ for the phases, by 

v mc&dds'oto involves 
iterative cycles of ^proximations aid refinements and greatly hinders the solution of 
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crystal structures. However, when the crystal structure of a protein containing at least 
a homologous portion has been solved, the phases from the known structure provide a 
satisfactory estimate of the phases for the unknown structure. 

Thus, this method involves generating a preliminary model of a molecule or 
5 molecular complex whose structure coordinates are unknown, by orienting and 
positioning the relevant portion of the AR-LBD/AR-LBD ligand complex according 
to Table A within the unit cell of the crystal of the unknown molecule or molecular 
complex so as best to account for the observed X-ray diffraction pattern of the crystal 
of the molecule or molecular complex whose structure is unknown. Phases can then 

10 be calculated from this model and combined with the observed X-ray diffraction 
pattern amplitudes to generate an electron density map of the structure whose. . 
coordinates are unknown. This, in turn, can be subjected to any well-known model 
building and stiucture refinement techniques to provide a final, accurate structure of 
the unknown crystallized molecule or molecular complex [E. Lattman, "Use of the 

1 5 Rotation and Translation Functions", in Meth EnzymoL, 1 1 5, pp. 55-77 (1 985); M. 
t G. Rossmann, ed., "The Molecular Replacement Method", Int ScL Rev. Set, No. 13, 
Gordon & Breach, Newyork (1972)].,: : , , Li ^ 

complex, or mutant, homologue or orphan receptor that is sufficiently homologous to 
20 any portion of the AR-LBD/AR-LBD ligand complex can be solved by this method. 
Along with the aforementioned AR, fo^ for which 

the activating or deactivating Ugands may npt be characterized. f These proteins are 
classified as nuclear hormone receptors due to strong sequence homology to ATI. and 
• aieknq^^^ /u . r ■> 

25 ;ji .. /.i i : The structure coordinates are, also partia4arfyiHeffl : 
of crystals of AR-LBD/AR-LBD ligand co-complexed with a variety of chemical 
ei - entities. This approach enables the determinatipn ^of the ( optimal sites for interaction 
between chemical entities, includmg interaction of candidate AR ^ in^itora with the 
r :: . complex. For example, Mgjh resolution X-ray drffi^ction data collected from crystals 
30 exposed to different types, of solvent allows Aadetomination of where each type of i 
. *p y solvent molecule resides. Small molecules that bind tightly to : these sites can then be 
designed and synthesized and tested for their AR inhibition activity , , , 

< ? :ij^pf &e <^ple^es .referred to above maybe sfc^^uauig well-known 
. X-ray difl&actipn ^ techniques md msy be refined versus 1-5-3 A r^olutionX-ray data 
35 to an R value of about 0.20 or less using computer software^ such as X-PLOR [Yale ; 
. . j.-.x Univ^ty, 1992, d^b & 
v , , V) ; Johnson, supra; Meth. EnzymoL, vol. 1 }4.& 115, EL r W. 
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Academic Press (1985)]. This information may thus be used to optimize known AR 
agonists, partial agonists, antagonists, partial antagonists and SARMS, and more 
importantly, to design new AR agonists/antagonists. 

Accordingly, the present invention is also directed to a binding site in AR- 
5 LBD for an AR-LBD ligand in which a portion of AR-LBD ligand is in van der Walls 
contact or hydrogen bonding contact with at least one of the following residues: 
V685, L700, L701, S702, S703, L704, N705, E706, L707, G708, E709, Q711, A735, 
T737,Q738, Y739, S740, W741, M742, G743, L744, M745, V746, F747, A748, 
M749, G750, R752, Y763, F764, A765, L768, F770, M780, M787, 1869, L873, 
10 H874, F876, T877, F878, L880, L881, V889, F891, P892, E893, M894, M895, 

A896, E897, 1898, 1899, S900, V901, Q902, V903, P904, K905, 1906, or L907 of AR- 
LBD according to table A. For purposes of this invention, by AR-LBD binding site 
it is also meant to include mutants or homologues thereof In a preferred 
embodiment, the mutants or homologues have at least 25% identity, more preferably 
15 . 50% identity, more preferably 75% identity, and most preferably 95% identity to 
residues V685, L700, L701, S702, S703, L704,N705, E706, L707, G708, E709, 
Q711, A735, 1737, Q738, Y739, S740, W741, M742, G743, L744, M745, V746, 
■■: F747, A748, M749, G750, R752.Y763, F764, A765, L768, F770, M780, M787, 
M869, L873, H874, F876, T877, F878, L880, L881, V889, F891, P892, E893, M894, 
20 M895, A896, E897, 1898, 1899, S900, V901, Q902, V903, P904, K905, 1906, or L907 
of AR-LBD binding sites according to Table A •"■ 

The present invention is also directed to a machine-readable data storage 
medium, comprising a data storage material encoded with machine readable data, 
wherein the data is defined by the structure coordinates of an AR-LBD/ AR-LBD 
25 UgandaccordmgtoTableAOTahomologueo 

homologue comprises backbone' atoms that have a root mean square deviation from 
the backbone atoms of the complex of not more than 3.0 A. Preferably, the machine- 
readable data storage medium, according to the invention, is wherein said molecule 
•i ormoleeular complex is defined by the set of structure coordinates for AR-LBD/AR- 
30 LBD ligand according to Table A, or a homologue of said molecule or molecular 
' .complex, said homologue having a root mean square deviation from the backbone 
atoms of said amino acids of not more than 2.0 A. In a preferred embodiment the 
' machine-readable data storage medium comprises a data storage material encoded 
with fa first set of machine readable data comprismg a Fourier transform of at least a 
35 : portion of the structural coordinates for an AR-LBD/AR-LBD ligand according to .« 
Table A; which; when combined with a second set of machine readable data 
< ( comprising an X-ray diffraction pattern of a molecule or molecular complex of 



-16- 



WO 02/0061^^ PCT/US01/19665 

unknown structure, using a machine programmed with instructions for using said 
first set of data and said second set of data, can determine at least a portion of the 
structure coordinates corresponding to the second set of machine readable data, said 
first set of data and said second set of data* 
5 The present invention also provides for computational methods using three 

dimensional models of the androgen receptor that are based on crystals of AR- 
LBD/AR-LBD ligand complex. Generally, the computational method of designing an 
androgen receptor ligand determines which amino acid or amino acids of the AR- 
LBD interact with a chemical moiety (at least one) of the ligand using a three 

1 0 dimensional model of a crystallized protein comprising the AR-LBD with a bound 
ligand, and selecting a chemical modification (at least one) of the chemical moiety to 
produce a second chemical moiety with a structure that either decreases or increases 
an interaction between the interacting amino acid and the second chemical moiety 
compared to the interaction between the interacting amino acid and the r 

1 5 corresponding chemical moiety on, the natural hormone. In a preferred embodiments, 
the method for identifying a compound that modulates androgen receptor activity 
comprises any combination of the following steps: i 'I 7 - f : > V .i;Y"0 

a. modeling test compounds that fit spatially into: the AR-LBD as defined by 
structure coordinates according to Table A, or using a three-dimensional 

20 :Ostructural model of AR-LBD, mutant AR-LBD or AR-LBD homologue or 

portion thereof; J *>lr r /'-liv-i-r O.il 1 -/^ U: 

b. using the AR-LBD structure coordinates or ligand binding site as set forth 
. , hpTP*r% to identify structural 2nd ch^nical features; . : \ 

^ c: : employing identified structural or chemical features to design or select 
25 u compounds as potential SARMs;/ » j / ;-;ld-' ; - ^ w^- 

d. employing the three-dimensional structural model or the ligand binding 

; ; site to design or select compounds as potential SARMs; vj>b^1 -->> 
; e. r synthesizing the potential SARMs; k.: t V<-i>:K*i 

£ /[ screening the potential SARMs in an assay diaracteriz^ by:biiiding of a 
30 v ' K , test compound to the AR-LBD; and lUjyJ rj ; £ r?r!, cr. j r^rs-tf Q8J 0L 
:, g. modifying or replacing one or more amino acids from AR-LBD selected 
from the group consisting of V685,L700, L701, S702, ; S7Q3, L704, N705, 
: E706, L707, G708, E7p9, Q711, A735, 1737, Q738, Y739,-Sm W741, 
, i, M742,G743 J L744,M745,^y^^ 
35 v : F764, A765, L768, F770, M780, M787, 1869, L873, H874, £876, T877, • 

y, :^F878^L880,-L881, V889;T891i P892* E?93,-M894,'M89VA3?6;E897, 
1898, 1899, S900, V901, Q902, V903, P904, K905, 190^orL907 of AR- 
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LBD according to Table A. 
The computational methods of the present invention are for designing 
androgen receptor synthetic ligands using such crystal and three dimensional 
structural information to generate synthetic ligands that modulate the conformational 

5 changes of the androgen receptor's LBD. These computational methods are 
particularly useful in designing an agonist, partial agonist, antagonist or partial 
antagonist or SARM to the androgen receptor, wherein the agonist, partial agonist, 
antagonist or partial antagonist or SARM has an extended moiety that prevents any 
one of a number of Ugand-induced molecular events that alter the receptor's influence 

10 oh the regulation of gene expression, such as preventing the normal coordination of 
the activation domam observed for a naturally occurring tigand or other ligands that 
mimic the naturally occurring tigand, such as an agonist As described herein, 
synthetic ligands of the androgen receptor will be useful in modulating androgen 
receptor activity in a variety of medical conditions. 

15 It is also possible to design an extended chemical moiety mat is directed 

towards helix-3 or helix-1 1 that stabilize or disrupt critical ligand-receptor 
interactions (Humm et al. Arch. Pharm. (Weinheim) 1990 323:83-87; Poujol, et al. J. 
Biol. Chem. 2000 275(3 1)24022-2403 1). The structure of AR-LBD complexed with 
DiTT shows that the 17*hydroxyl group of androgens (DHT) forms critical hydrogen 

20 bonds with Thr-877 and Asn-705 of the AR-LBD (Sack et aL Proc. Natl Acad, ScL 
(USA) 98(9):4904-4909.(200 1)). Experiments.show that when Asn-705 ; is mutated to 
alanine (N705A), that nonsteroidal antiandrogens have low antagonistic properties 
compared to wild type AR. Asn-705 thus plays a crucial role in foe anchoring of 
nonsteroidal aimandrogens and design of chemical moieties directed at Ans : 705 and 

25 Thr r 877 can also be used for development of a SARM. ^ ^crib^herein, 
synthetic ligands of the androgen receptor will be useful mmhibiting androgen 
receptor activity in hormone-induced tumors and activ^ 
other, androgen receptor cpntan^gnqntumOT .<?;•>•}•.•«;•, ■:?■■< 

3 'Z, "The location of me secon^ 

30 stripStf^ 

atignment shown is based upon a structural superposition of to AR-LBD and the ER- 
LDB. Sequence numbering is for the AR-LBD. H (or G) indicates that a particular 
amino acid is in a helix,' E (or B) mdicates aparticuk in a b&strand. 

The AR-LDB amino acids ^^^^2^^^^^ md 

35 the, ER-LBD amino acids extend from Ser^05 ftro^^^8lpQ ID NOl2). 
Helix numbering is indicated below sequence md stiuctured , 
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35 



680 700 ^720 740 

I I I I I I I 

AR XFLNVLEAXEPGVVCAGHDNAQPDSFAAX^ 

- BR SIALSLTADQMVSALLDAEPPILYSE FSEASMMGLLTNlADRELVHMIKWAKR^ 

O SS AR -HHHHHHHH - HHHHHHHHHHHHHHHHHHHHHHHHG- - -GGG- -ffigg|ggfflHHIgng| 

Heiix-1 Helix -3 Helix-4 

10 760 780 800 820 

I I I I I ' l l I 

AR LMVFAMGWRSFTNVNSRMLYFAPDLV^^ 

BR 1LMIGLVWRSM- - EHPGIO^IiF APNLLLDRNQGKCVEGMVE IFDMLLATS SRFRMMNLQGEEFVdiKSI ILLNS G 

SS AR HHHHHHHHHHHHHH BE-B- -BEE-HHHHH --HHHHHH HHHHHHHH HHHHHHHHHHHGG-EEE 

I O SS ER HHHHHHHHHG EE-B--B-EEGGGGGG HHHHHHHHHHHHHHHHHH HHHHHHHHHHHHHH 

I III 
Helix- 5 . .. Helix-6 . Helix- 7 Helix- 8 , 

840 ... 860 880 
20 T I I I I ' I I 

AR Q- KFFDELR MNYI KELD R1XA- - CAAAAA- ASCSRRFYQLTSXLDSVQPIARELHQFTFDLIiXESHMVSVDFP 

ER -VYIFTLKSI ^KKDH IHRVLDKrrDT^ WPLY 

SS AR H HHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH-HHHH 

SS BR -GGG--HHHH HHHHHHHHHH HHH HHHHHHH HHH HFTHHHHHHHHKHHHHHHHHHHHHHHHHHHHHHHH , 

. Helix-9 Heiix-10/11 

900 

AR EMMAEIISVQVPKILSGKVKPIYFH 

ER DUJjKMLD— AHR - — — 

SS AR HHHHHHHHH-HHHHH EES '• : 
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Various computer programs are available that use crystallography data such 
as available for AR and ER and enable the rational design of S ARMs of the present 
. . invention. Software programs such as ICM (version 2.7,or higher, Molsoft LLC, La 

Jolla, CA) 6r SYBYL® (Tripos Inc. St Louis, MO) can be used with the atomic 
40 coordma&ftomARaiidERCTystals 

determine the structures involved in ligand binding. Other molecular visualization 

programs such as INSIGHT H<§> (Phaffmacopda/Molecular Simulations, Lac, San 
Diego, CAJ and GRA^t 1 (Columbia Univ Y6&, NY) allow for further 

manipulation and the ability to introduce new structures. In addition, a number 
45 computer modeling systems are available in which the sequence Of the AR-LBD and 
the AJL-LiBD structure can be entered. TTie comber system then generates the 
structural details of the site in which a potential AR modulator binds scf that " 
compiementaiy structural details of the potential modulators can be determined, 
design in &^em^ 

50 capable of ^physically and stractarally associating with AR-LBD. In addition, the 

compound must be able to * assume a conformatibri that allows it to associate with AR- 



LED, Some modeling ^steins estimate the potential inhibitory or binding effect of a 
potential AR modulator prior to actual synthesis and testing. 4 **" " 

'Methods for shooing chacniclal entities or fragment^ for fli eir^ability to 
55 associate witti AR and ER are also well known. Often ttese method^ begin fry visual 
inspection of the active site on the computer screen. Selected fragments or chemical 
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entities are then posltoned with the AR-LBD or ER-LBD. Docking is accomplished 
using software, followed by optimization of the ligand in the receptor binding site by 
global optimization procedures or molecular dynamics, and minimization protocols 
with standard molecular mechanic forcefields such as CHARMM and AMBER. 

5 Examples of computer programs which assist in molecular docking and the selection 
of chemical fragments or chemical entities useful in the present invention include, but 
are not limited to, GRID (Goodfbrd, P JJ. Med. Chem. 1985.28:849-857), 
AUTODOCR (Goodsell, D.S. and Olsen, AJ. Proteins, Structure, Functions, and 
Genetics 1990 8:195-202), and DOCK (Runts et al. J. MoL Biol. 1982 161:269-288) 

10 and ICM (Molsoft LLC, La Jolla CA, ICM 2.7 Program manual, Abagan et al. 1994 J. 
Mol. BioL 235:983-1002, Totrov et al. 1997 Proteins Suppl. 1 215-220). 

Upon selection of preferred chemical entities or fragments, their 
relationship to each other and AR or ER can be visualized and the entities or 
fragments can be assembled into a single potential modulator. Programs useful in 

1 5 assembling the individual chemical entities include, but are not limited to CAVEAT 
(Bartlett et al. Molecular Recognition in Chemical and Biological Problems Special 
Publication, Royal Chem. Soc. 78, 182-196 (1989)) and 3D Database systems 
"(kartin, Y.C: J. Med. Chem. 1992 35:2145-2154). ' ' " 1 '' 

■ Alternatively^^ 

20/ - active site or optionally including Some portion of a known inhibitor. Methods of this 
type of design include, but are not limited to LUDI (Bohm H-J, J. Comp. Aid. Uolec.: 
Design 1992 6:61-78) and LeapFrog ™(Tripos Associates, St Louis. MO). . . 

Numerous protocols hayejbeen developed to score toe designed and 
docked' chemical entities in the receptor bmdmg sites. Programs useful in scoring the 

25 chemical entities mprotembmding sites mclude, but are not limited to DOCK (Kunts 
et al J. MoL Biol. 1982 161:269-288, ICM (Molsoft LLC, La Jolla, CA, Totrov et al. 
1997 Proteins SuppL. 1^15-m Schapira eti^ 

97(3):1008-1013)and SYBYL® (Tripos.mc. St I^uis,MO. . r.;, :■•<..--■. »: 
■>?»n-'3 Once a computationally designed ligahd (CDL) is synthesized, it can be 

30 tested using assays such as those described herein to establish its activity as an 
antagonist in hormone-dependent tumors and to assess its activity in other , v 
nonmaUgnant AR containing tissues. A CDL, which acts as an antagonist in 
hormone-dependent tumors and exhibits no activity, or more preferably partial agonist 
or agonist activity, in other nontumor AR containing tissues is a SARM in accordance 

35 with this invention. After such testing, the CDLs can be further refined by generating 
I^D crystals with a CDL bound to the LBD. The structure of the CDL can then be 1 
further refined using established chemical modification methods for three- .?;-..-: 
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dimensional models to improve the activity or affinity of the CDL and make second 
generation CDLs with improved properties, such as that of a "super SARM", meaning 
a compound having superior agonist activity while maintaining antagonist activity in 
selected tissues. 

5 In a particularly preferred embodiment of the present invention, SAKMs 

having the following activity levels are contemplated. Such SARMs are preferred.in 
the methods and compositions of the present invention, and exhibit antagonist activity 
levels described in the following section (i) and/or (ii), and no activity, or more 
preferably agonist activity levels described in the following sections (iii) and/or (iv): 

10 (i) an IC 50 of about 1 fiM or less, more preferably 0.5 pM or less, most 

preferable 0.1 pM or less relative, to the maximal signal induction obtained for DHT, 
for the inhibition of at least one hormone-dependent tumor cell line, preferably a 
prostate tumor cell line or another hormone-dependent tumor cell line predictive of 
activity in a prostate tumor cell line, such as those described above in connection with 

15 screening for SARMs of the present invention and in Examples 3, 4, and 6 below; 
and/or , ; 

(ii) inhibition of hormone dependent tumor growth in vivo in a model such 

- V 4^ c 5*? d ^oyefmd in Examples 10, 11, 12 or 13 below; and preferably, 

(iii) at least 30% activation at 1 jjM as compared to DHT, more preferably 

20 5 an EC 50 of about 0.5 pM or less, most preferably ah EC^ of about 0.1 pM or less, in 
normal AR-responsive tissue;- ' ' ' : ^ ■ - ° ; ^ 

V* yj (uiu/ ui inuiw ixlou /o, }jLm&jLoxjiy mule; uiou *two, iiiOic pioioiauiy 

more than 70%, more prefer^ly more o^an activation effect, in vivo as 

compared to control animals on the wdghts of the ventral prostate, seminal vesicles, 
25 levator am and/or luteinizing hormone serum levels as described above and in 

Example 8. "Preferred SARMs of the present invention also act to" maintain Average 
normal bone density, average normal muscle mass, average normal reproductive 

- function,, and average normal libido seen in ugbnadal warm-blooded male mammals, 
preferably human males., In a preferred embodiment; SARMs of the present- 

30 invention exhibit antagonist activity against hormone-dependent tumors, while 
exhibiting no activity or agonist activity against at the same amount or range of 
: amounts. 5 When administered to a patient, this amount or range of amounts is the 
preferred therapeutically useful range. As will be understood by those of skill in the 
art upon reading this, disclosure, SARMs of the present invention* when used in 

35 ' amounts outside the preferred therapeutically useful range, may exhibit the same 
antagonist activity against hormone-dependent tumors and no activity or agonist 
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activity against nontumor containing tissues or may no longer exhibit the same 
specificity or selectivity. For example, SARMs of the present invention, when used in 
amounts exceeding the preferred therapeutically useful range may exhibit some 
antagonist activity in nontumor containing tissues. 
5 The present invention is also directed to a selective androgen receptor 

modulator (SARM), which includes any compound that is an antagonist in hormone- 
induced tumors and inactive, or more preferably an agonist, in other AR containing 
nontumor tissues. In a preferred embodiment, the SARM is identified via screening 
assays as set forth herein or designed in accordance with the computational processes 
1 0 described herein. Compounds, which are small molecules, especially compounds 
other than peptides or steroids, are preferred. Without limitation to a particular 
chemotype, compounds selected from the following formulae la or lb are preferred as 
SARMs of the present invention, especially particular compounds of these formulae 
set forth in the Examples herein. Compounds of the formula la are described further 
15 (as compounds of the "formula I") in U.S. Provisional Patent Application Serial No. 
60/214,392, filed June 28, 2000, U.S. Provisional Patent Application Serial No. 
60/284!617', filed April 18, 2001, and U.S. Patent AppUcation entitled "Fused Cyclic 
Modulators of Nuclear Hormone Receptor Function", by Salvati et aL, filed June 20, 
2001 (Attorney Docket No. LD0191(NP); compounds of the formula lb are described 
20 further (as compounds of the formula TO inUS. Provisional Pat^t Application 

Serial No. 60/233,519, filed September 19, 2000, U.S. Provisional Patent AppUcation 
Serial No. 60/284,730, filed April 18, 2001, and [ U.S. Patent Application entitled 
"Fused Heterocyclic Succinimide Compounds and Analogs thereof, Modulators of 
Nuclear Hormone receptor Function", by Salvati'et al.- filed June 20, 2001 (Attorney 
25 Docket No. LD0192(NP)), all of which appUcations are incorporated herein by 
reference in their entirety. Formula la is as follows: 



30 




where the symbols have the following meanings unless otherwise indicated, and are, 
for each occurrence, independently selected: 

-22- 



WO 02/0061^^ PCT/US01/19665 
G is an arylor heterocyclo (e.g., heteroaiyl) group, where s^group is mono- or 
polycyclic, and which is optionally substituted at one or more positions, 
preferably with hydrogen, alkyl or substituted alkyl, alkenyl or substituted 
alkenyl, alkynyl or substituted alkynyl, halo, cycloalkyl or substituted 
5 cycloalkyl, cycloalkenyl or substituted cycloalkenyl, aryl or substituted aryl, 

heterocyclo or substituted heterocyclo, arylalkyl or substituted arylalkyl, 
heterocycloalkyl or substituted heterocycloalkyl, CN, R l OC=0, R l OO, 
R ! C=S, R'HNOO, R^CO, HOCR 3 R 3 ', nitro, R'OCH,, R l O, NH 2 , 
NR 4 R 5 , SR l , S=OR l , S0 2 R\ S0 2 OR ! , SO^R 1 ', (&0)(R l '0)l?=0 9 

10 ^KROP^.orCR^XN^ 1 )!^; 

E is OZ* CR 7 R r (e.g. CHR 7 ), SO* P=OR 2 , or P=OOR 2 ; 

Z,isO,S,NH,orNR 6 ; 

^isO^NI^orNR 6 ; 

AjisCR 7 orN; 
15 AjisCR^rN; 

Y is J-J'-r where J is (CR^ya and n = 0-3, J* is a bond or O, S, S=0, SO* NH, 

NR 6 , C=0, OC=0, NR 1 C=0, CR 7 R% OCR 8 R% R 2 P=0, OPOOR 2 , OP0 2 , 
OSO* C=N, NfflSTH, NHNR 6 , NR^SIH, N=N, cycloalkyl or substituted 
cycloalkyl, cycloalkenyl or substituted Cycloalkenyl, heterocyclo or 
20 substituted heterocyclo or aiyl or substituted aryl, and J" is (CR 7 R r )n and n = 

0-3, where Y is not a bond; 

W is CRV— CR 7 R r , CR'^OR 8 ', CRV-^=p, ^ 9 -^ 7 R r , N=CR 8 , N=N, NR 9 — 
NR 9 , cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 
cycloalkenyl, heterocyclo or substituted heterocyclo, or aryl or substituted 
25 aryl; 

Q is H, alkyl or substituted alkyl, alkenyl or substituted alkenyl, cycloalkyl or 
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, 
heterocycloalkyl or substituted heterocycloalkyl, arylalkyl or substituted 
arylalkyl, alkynyl or substituted alkynyl, aryl or substituted aryl, heterocyclo 
30 (e^., heteroaryl) or substituted heterocyclo (e.g., substituted heteroaryl), halo, 

CN, R'OOO, R 4 00, R^OO, HOCR^, nitro, R'OCH,, R ! 0, NH 2 , 
OOSR 1 , SO^orNR^ 5 ; 

M is a bond, O, CR?R r orNR 10 , and M' is a bond orNR 10 , with the proviso that at 
least one of M or M' must be a bond; 
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L is a bond, (CRVK NH, NR 5 orNCCR^V where n = 0-3; 

R 1 and R 1 ' are each independently H, alkyl or substituted alkyl, cycloaDcyl or 

substituted cycloalkyl cycloalkenyl or substituted cycloalkenyl heterocyclo 

or substituted heterocyclo, cycloalkylalkyl or substituted cycloalkyalkyl, 
5 cycloalkenylalkyl or substituted cydoalkenylalkyl, heterocycloaUcyl or 

substituted heterocycloalkyl, aryl or substituted aryl, arylalkyl or substituted 

arylalkyl; 

R 2 is alkyl or substituted alkyl cycloalkyl or substituted cycloalkyL cycloalkenyl or 
substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 
1 0 cycloalkylalkyl or substituted cycloalkylalkyl cycloalkenylalkyl or substituted 

cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 
substituted aryl, arylalkyl or substituted arylalkyl; . 
R J and R J ' are each independently H, alkyl or substituted alkyl, cycloalkyl or 

substituted cycloalkyl, cycloalkenyl or substitu^ cycloaDcenyl, heterocyclo 
15 or substituted heterocyclo, cycloalk^ 

. . cycloalkenylalkyl or substituted cycto or 
substituted heterocycloattyl 
, . arylalkyl, halo, CN, hydroxylase, hydroxantide, alkoxy or ; substituted 
alkoxy, amino, NR'R^ .. 
20 R 4 is ti alkyl or substituted aikyll 'cycloalkyl or subs^tutea cycloalkyl cycloalkenyl 
or substituted ^ cydoaikenyl heterocycio OT Substita f 
■' cycloalkylalkyl or substituted cycloalkylalkyl cycloalkenylalkyl or substituted 
cycloalkehylalkyL heterocycloalkyl or substituted heterocycloalkyl, aryl or 
substituted aryl arylalkyl or substituted arylalkyl R'OO, R'NHOO, 
25 SOjOR'.orSO^NR'R 1 ';' - :ii ^ 

R 5 is alkylorsubWto^ or 
substituted cycloalkenyl heterocyclo or substituted heterocyclo, 
cycloalkylalkyl or substituted cycloalkylalkyl cycldalkenylalkyl or substituted 
^cloalkeny^ or substituted heterocycloalkyl aryl or 

30 substituted aryl arylalkyl of robstituted arylalkyl R^CM), R'iraC=0, SOzR 1 , 

so ? 6r\, or sb^'R'r v - :<; f • ; 'v ^''T V C' U '''.'''L.. "'' 

R 6 is alkyl or substituted alky cycloalkyl cycloalkenyl or 

substituted cycloalkenyl, heterocyclo or ^stituted heterocyclo; 
cycloalkylalkyl or substituted cycloalkylalkyl cycloalkenylalkyl or substituted 
35 cycloalkenylalkyl heterocycloalkyl or substituted heterocycloalkyl, aryl or 
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substituted aryl, aiylalkyl or substituted arylalkyl, CN?0H, OR 1 , R ! CO, 

R'NHOO, S0 2 R ! , S0 2 OR ! , or SQ^NR'R 1 '; 

R 7 and R r are each independently H, alkyl or substituted alkyl, alkenyl or substituted 
alkenyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 
5 cycloalkenyl, heterocyclo or substituted heterocyclo, cycloalkylalkyl or 

substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 
cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 
substituted aryl, aiylalkyl or substituted arylalkyl, halo, CN, OR 1 , nitro, 
hydroxylamine, hydroxylamide, amino, NHR 4 , NR 2 R 5 , NOR 1 , thiol, alkylthio 
1 0 or substituted alkylthio, ^0=0, R^OO, R l NHC=0, S0 2 R ! , SOR 1 , 

P0 3 R l R 1 ', R^'NOO, COSR 1 , SOjR 1 , SOjOR 1 , or SOjNR'R 1 '; 

R 8 and R 8 * are each independently H, alkyl or substituted alkyl, alkenyl or substituted 
alkenyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 
cycloalkenyl, heterocyclo or substituted heterocyclo, cycloalkylalkyl or 
15 substituted cycloiEUQ^aikyl, cycloalkenylalkyl or substituted cycloalkenylalkyl, 

heterocyclbalkyl or substituted heterocycloalkyl, aryl or substituted aryl, 
aiyiaikyi or subsumed arylaikyi, hiiro, halo, GN, 5 OR 1 , knino, NKR 4 , NR*R 5 , 
NOR 1 , ^iihio or Substituted alkylthio, C==OSR l , ^00=0, ^0=0, 

R ! N^ 

20 R 9 and R- are each independently H, alkyl or substituted alkyl, alkenyl or substituted 
c alkenyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 
, ; cycloalkenyl, heterocyclo or substituted heterocyclo, cycloalkylalkyl or 
substituted cycloalkylalkyl, cycloalkenylalkyl or substituted K? 
cycloalkenylalkyl, heterocycloalkyl or substituted heterocyclpalkyl, aryl or 
25 substituted aryl, arylalkyl or substituted arylalkyl, CN, OH, OR 1 , R l OO, 

^OC^RlNH^ or SO^R^ md . u; 

R 10 is H, alkyl or substiMed alky VcyclpalkylOT 

,1 or substituted cycloalkenyl, hete^cyclo or substitute heterocyclo, 
. - cydoalkylalkylor substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 
30 cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aiyl or 

substituted aryl, atyla^l or substituted atylaikyl, CN, OH, OR 1 , R ! O0, 

R'OQKVjR;^ , 
, Formula Ibis as follows: --'Is:.,?-. • • • t 



35 
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where me symbols have the following meanings unless otherwise indicated, and are, 
5 for each occurrence, indepehdehtly selected: 

G is an aryl or heterocyclo (e.g., heteroaryl) group, where said group is mono- or 
pblycyclic, and which is optionally substituted at one or more positions, 
preferably with hydrogen, alkyl or substituted alkyl, alkenyl or substituted 
alkeriyU alkyhyl or substituted alkynyl, haloi cycloaHqrl or substituted 
10 cycloaikyi; cycldalkehyl or substituted cycloalkenyL aryl or substituted aryl, 

: 'heterocyclo or substituted heterocyclo, arylalkyl or substituted arylalkyl, 
heterocycloalkyl or substituted heterocyclpalkyl, CN, R^OO, R'OO, 
R'OS, R'HNOO, R'R'NOO, HOCR 3 R y , nitro; R'OCHa, R'O, NH* 
NR*R*, SR. 1 , S^OR 1 ,' SO2R 1 , ' S62GR 1 , SOzNR'R 1 ', (R l O)(R l '0)?=0, 6x6, 

15 (R^CR^P^ or (R l ')(NHR 1 )P=0; ' 

Z, is OJ S,Nti, brNR 6 ; a ~ v; [ 

Zjis O. S.i^orNR 6 ; " ky-vi* • ■ ' ' 

; ;i ^isC^orN; ,f }: '-' L w ; y '"-' ' ' :v ' : : ' 

20 Y is J-J'-F where J is (CRVjn and n - 0-3, J' is a bond or O, S, S^SO* NH, 
NR 7 , C=Q, OC^, m'Q=0, CRV, CK^y.R^, R^S, R 2 OP=0, 
.• R^^iniiPP^OR^ O^NHR 2 , OP=OR 2 , OSOj, C=NR 7 , NHNH, 
k-J$8l& t W?^)$i*!li cydot^. or^stimtedcycloangrl, cycloalkenyl or 
substituted cycloalkenyl, heterocyclo or substituted heterocyclo or aryl or - 

25 > , substituted aryl^ 

W is CRV-GRV, a?^*, CR^-OO, NR 9 --GR 7 R r ,-N=CR^ N=N, NR 9 - 

cy^bailqd, cyeioaikenyl or substtuted [ cycldalkehyl, heterocyclo or 
substituted fietaocy^o^'or aryl w'stib'sliJuted' iaryt wKen W is not 
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NR 9 — CR 7 R r , N=CR 8 , N=N, NR 9 — NR 9 ', S— CR 7 R^SO— CR 7 R r , S0 2 — 

CR^ 7 *, or heterocyclo or substituted heterocyclo, then F must be O, S, SO, 
S0 2 , NH, NR 7 , OCO, NR l C=0, OP=OOR 2 , OPONHR 2 , OS0 2 , NHNH, 
NHNR 6 ,NR 6 NH,orN=N; 
5 Q { is H, alkyl or substituted alkyl, alkenyl or substituted alkenyl, cycloalkyl or 
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, 
heterocycloalkyl or substituted heterocycloalkyl, arylalkyl or substituted 
arylalkyl, alkynyl or substituted alkynyl, aryl or substituted aryl, heterocyclo 
(e.g., heteroaiyl) or substituted heterocyclo (e.g., substituted heteroaryl), halo, 

1 0 CN, R^OO, R 4 O0, R^CO, HOCR 7 R r , nitro, R'OCH* R x O, NH^ 

C=OSR l , SO^orNR'R 5 ; 
Q2 is H, alkyl or substituted alkyl, alkenyl or substituted alkenyl, cycloalkyl or 
; substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, 
heterocycloalkyl or substituted heterocyclqalkyl, arylalkyl or substituted 
15 arylalkyl, alkynyl or substituted alkynyl, aryl or substituted aryl, heterocyclo 

. (e.g., heteroaryl) ors^ 

CN, R'OCM), R 4 C=Q, R^OO, HOGR 7 R r , nitro, R^GH^ R'O, NH^ 
>} CNDSRVSO^orNR^R 5 ; i; , ~.jy K ; ; - 
L is a bond, (CR^n, NH, NR 5 , NH (CRTR 7 )^, or NI^ 5 (CR 7 R r )n, where n = 0-3; 

20 R 1 and R 1 ' are each independently H, alkyl or ^stituted alkyl, cycloalkyl or 

substituted cycloalkyl, cycloalkenyl or substituted cyploalkenyl, heterocyclo 
or substituted heterocyclo, cycloalkylalkyl or substituted (^qloalkyalkyl, 
cycloalkenylalkyl or substituted cycloalkenylalkyl, heterocycloalkyl or, 
substituted heterocycloalkyl, aryl or substituted aryl, arylalkyl or substituted 
25 .arylalkyl;, . 

R 2 is alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or 
* substituted cycloalkenyl, lieterocycld or siib^titiited heterocyclo^ 
n %cloalkylalkyl'6r substituted ^clbaD^lal^ or substituted 

: ^^Q^jj^^j^^^^j ^jj^j^ ljeter^jcj^cl^allcyl or substituted hetdocycidalkyl, aryl or 
30 substituted aryl, aiylalkyl or substituted arylalkyl; : - : 

R 3 and R 3 ' are each independently H, alkyl or substituted alkyl, cycloalkyl or 

substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, heterocyclo 
: . or rabstitirted heterocyclo, cycloalkylalkyl or substituted qycloalkylalkyl, 
. , ^cloalkmylaDyl or robstitated ^clo^enyMl^t hetero<^cloalkyl or 
35 substituted, heterocycloalkyl, aryl or substituted aryl, arylallcyi or substituted 



-27- 



WO 02/00617 ^^T/USOl/19665 

arylalkyl, h3o, CN, hydroxylamine, hydroxamide, alkoxy or substituted 
alkoxy, amino, NR*R 2 , thiol, alkylthio or substituted alkylthio; 
R 4 is H, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl 
or substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 
5 cycloalkylalkyl or substituted cycloalkyialkyl, cycloalkenylalkyl or substituted 

cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 
substituted aryl, arylalkyl or substituted aiylalkyl, R ! C=0, R'NHCO, 

S0 2 OR I ,orSO J NR i R 1 '; 
R 5 is alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or 
1 0 substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 

cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 
cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 
substituted aryl, arylalkyl or substituted arylalkyl, R'CK), R ! NHC=0, SO^ 1 , 

SO^R'.orSO^R 1 '; 
15 R 6 is alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or 
substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 
cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 
cycloalkenylalkyl, , heterocycloalkyl or ^ 

substituted aryl, arylalkyl or substituted aiylalkyl, CN, OH, Ok 1 , R'OO, 
20 RlflKX), SOjR 1 , SOjOR 1 , or S0 2 NR 1 R r ; 

R 7 and R 7 * are each independently H, alkyl or substituted alkyl, alkenyl or substituted 
alkenyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or si&stituted 
cycloaDcenyl; h 

substituted cycloaJi^lalkyt cycloalkenylalkyl or substituted 
25 cycloalkenylalkyl, heterocycloalkyl br substituted heterocycloalkyl, aryl or 

substituted kryl, aiylall^rl ^substituted aiyl^ 

hydrbx^amine, bydibxyM NR 2 R 5 , NOR 1 , thiol, alkylthio 

or substituted alkylthio, R'OK), ^OCK), R'NHO^, SO^R 1 , SOR 1 , 

POaieR 1 '; fc&'KGk), C^SR 1 ; SO^V^ 
30 Aj or A 2 contains a group R 7 and W contains a group R 7 , said R7 groups of A, 

or A/mtfW together form a heterbcyclic ring; 
R 8 and R 8 ' are each indepenciently H, alkyl or substituted alkyl, alkenyl or substituted 
alkenyl, cydoalkyi or substituted ^ 
cyctoalkenyl, het^ 

35 substituted ^ substituted cycloalkenylalkyl, 

heterocycloalkyl or substituted heterocycloalkyl, aryl or substituted aryl, 
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arylalkyl or substituted arylalkyl, nitro, halo, CN, OK^ amino, NHR 4 , NR 2 R 5 , 
NOR 1 , alkylthio or substituted alkylthio, OOSR 1 , R'OOO, R'CO, 

R'NHCO, R l R l 'NOO, S0 2 OR\ S=OR l , S0 2 R l , POjR'R 1 ', or SC^NR'R 1 '; 
and 

5 R 9 and R 9 ' are each independently H, alkyl or substituted alkyl, alkenyl or substituted 
alkenyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 
cycloalkenyl, heterocyclo or substituted heterocyclo, cycloalkylalkyl or 
substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 
cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 
1 0 substituted aryl, arylalkyl or substituted arylalkyl, CN, OH, OR 1 , R'OO, 

^OOO, R ! NH(>0, S0 2 R\ S0 2 6r ! , or SO^R 1 '. 
The present invention is further directed to methods of using SARMs to inhibit the 
growth of hormone-induced tumors. Hormone-induced tumors can be treated by 
administering to a patient an effective amount of a SARM with antagonist activity in 

1 5 hormone-induced tumors and no activityj or more preferably agonist activity, in other 
nontumor AR containing tissues. By "eflfeictive amount" it is mfc&iit an amount or 
concentration of SARM tliat inhibits the ^wth of hofrnione-iriduded tumor cells in 
the patlept In a preferred ^bodiraeh^ "effective anioimt" also refer^ to an amount 
or concentration, which induces agonist activity in nontumor AR roiitaining tissues, 

20 Such amounts or concentrations clan be determined routinely by tfibse of ordinary skill 
in the art, for example, based upon cell based assays swch as descdbed herein or 
through other art-recognized means. .,, r .. 

■ i SARMs of the present invention can be administered alone or simultaneously 
or sequentially with radiation and/or one or more active agents, such as 

25 chemothempeutic agents. Examples of clashes of mti-cancer and- cytotoxic agents 
useful in combination witii tiie present compounds include but are, not hmited to: 
alkylating agents such : as nitrogen mustards, al^yl sulfonates,, nitrosoureas, 
ethylenimines, and triazenes; antimetabolites such as folate antagonists, purine 
analogues, and pyridine analogues; antibiotics such as amthracyclines, bleomycins, 

30 mitomycin, dac^omydn, and pUcamycin; enzymes such as L-asparaginase; farnesyl- 
protein transferase inhibitors; 5a reductase inhibitors; inhibitors of 17B-hydroxy 
steroid dehydrogenase type 3; hormonal agents such as glucocorticoids, estrogens/ 
antiestrogens, androgens/ antiandrogens, progestins, ani luteinizing hormbne- 
releasing hormone antagonists, octreotide acetate; microtubule-disrajptor agents, such 

35 as ecteinaiscidins or tteir analogs and derivatives: mi<rofobid£^tiili^ agents such 
as taxanes, for example, paclitaxel (Taxol®), docetaxel (Taxofer^g)), and their 
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analogs, and epoUuEes, such as epothilones A-F and their analogs-plant-derived 
products, such as vinca alkaloids, epipodophyUotoxins, taxanes; and topiosomerase 
inhibitors; prenyl-protein transferase inhibitors; and miscellaneous agents such as 
hydroxyurea, procarbazine, mitotane, hexamethyhnelamine, platinum coordination 
5 complexes such as cisplatin and carboplatin; and other agents used as anti-cancer and 
; cytotoxic agents such as biological response modifiers, growth fectors; immune 
modulators and monoclonal antibodies. The compounds of the invention may also be 
used in conjunction with radiation therapy.. 

Representative examples of these classes of anti-cancer and cytotoxic agents 
1 0 include but are not limited to mecmorefoamine hydrochloride, cyclophosphamide, 
chlorambucil, melphalan, ifosfamide, busulfen, carmustin, lomustine, semustine, 
streptozocin, thiotepa, dacarbazine, methotrexate, tmoguanine, mercaptopurine, 
fludarabine, pentastatin, cladribin, cytaiabme, fluorouracil, doxorubicin 
hydrochloride, daunprubicin, idarubicin, bleomycin sulfite, mitomycin C, . 
15 actinpmycin D, safracins, saframycins, qwo<arcins, discodermolides, vincristine, 
.. ...vinblastine, vinorelbine tartrate, etoppside, etoposide phosphate, teniposide, . 
paclitaxel, tamoxifen, estramustine, estramustine phosphate sodium, flutamide, 
, ; ^buserelin, leuprolide, pteridines, diyneses, leyamisple, aflacon, interferon, 9 . 
;. ; mterleulrins,. aldesleukin, filgrastim, sargrampstim, rituximab, BCG, tretinoin, 
20 i irinotecm hydrochloride, betomeuiqsone, gemcitabme hydrochloride, altn*amine, and 
topoteca and. any analogs or derivatives foerepf.^; .,-«,; >: ' :> ■ : - . 

. ■■ Preferred member of these classes mclude, but are not limited to, paclitaxel, 
. cisplatin, carboplatin, doxorubicin, carminomycin, daunprubicfo, aminopterin, 
;; methptrexate> mefoppterin, mitomycin C,, ecteinascidin 743, ; or : porfiromycin, 5- 
25 fluorpuracfl, 6-me^topurme, gemcitabine, cytpsine arabinpside, podophyllotoxin or 
.... . podophyllotoxin derivatives such as etoposide, etoppside phosphate or teniposide, 

: ..melphalan, yiiA^ > 
. , , : .., , , . , , . Examples pf anti cancer; and ptiiCT^ 

• i-eppMpne;dmyatiyes as found mGennan ?a^Vo.fl3SM2,S;^g0Xm^ w0 
30 :; , 98/22461, WO 98/25929, WD 98/38 192, WO, 99/01 124, WO 99/02224, WO , v 
;?9/P2514, WPMQ3848, WO 99/07692, WO 99/27m,W9W(&& 4 >W* 
99/43653, WO. 99/54330,. WO 99/543 1,8,WQ 99/5431 9, WO 99/6591 3, WO., ; 
v. 99/67252, WO.»/57253,.ai4^Q.pq^)04j55; cy^depm^ld^.iphptois as 
found in WO 99/24416 (see also U.S. Patent No. .6,040,321); and prenyl-protein 
35 i transferase inhibitors as found in WO 97/30992 and WO 98/54966; and agents such> 
as those described generically and specifically fo U.S. Patent No. 6,01 1 ,029 (foe 
. - . compounds of which U.S. Patent can be empfoyedtogefoCT with any NHR modulators 
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(including, but not limited to, those of present invention) suchas AR modulators, ER 
modulators, with LHRH modulators, or with surgical castration, especially in the 
treatment of cancer) . 

The combinations of the present invention can also be formulated or co- 
5 administered with other therapeutic agents that are selected for their particular 

usefulness in administering therapies associated with the aforementioned conditions. 
For example, the compounds of the invention may be formulated with agents to 
prevent nausea, hypersensitivity and gastric irritation, such as antiemetics, and H, and 
H 2 antihistamines. 

1 0 S ARMs of the present invention, for example, compounds identified as 

SARMs by the methods disclosed herein, which are active when given orally can be 
formulated as liquids, for example, syrups, suspensions or emulsions, tablets, capsules 
and lozenges. A liquid composition will generally comprise a suspension or solution 
of the compound in a suitable liquid carriers), for example, ethanol, gjycerin, 

1 5 sorbitol, non-aqueous solvent such as polyethylene glycol, oils or water, with a 

suspending agent, preservative^* surfactant, wetting agent, flavoring or coloring agent 
Alternatively- a liquid foimulatiori can be prepared from a reconstitutable powder. 
For example, a powder^ a 
sweetener can be reebnstituted with water to form a suspension; and a syrup can be 

20 "prepared from a powder containing active ingredient; sucrose and a sweetener. A 

composition in the form of a tablet can be prepared using any suitable pharinaceutical 
carriers), such as those routinely used for preparing solid compositions. Examples of 
such csniers include m^snesium ^t^wro*^' otot v^Vi ^ ■ i q^aca Tiri rrriSorwcrf all-in a 

cellulose, and binders, for example, polyvmylpj^Kdoh^The tablet can also be 

25 provided with a bold* film coating, or color included as part of the carries). In : 
addition, 1 active Compound can be formulated in a controlled release dosage form as a 
tablet comprising a hydrophilic or hydrophobic no^trix. A composition in the form of 
a capsule can be prepared, for example, using toiitine encapsulation procedures, such 
as by incorporation of active compound and excipdehts into a hard gelatin dapsule. 

30 Othet examples of dapsifle pr^a^tibn iiiclud^ for example, filling' a hard gelatin ' 
capsule with a semi-solid matrix of active compound and Mg^ inbleculaf weight 
polyethylene ; js^ycol; or filling ^ a soft gelatin capsule with a solution of active - 
compound in polyethylme glycol br a su^ensioh in edible oil^-for example liquid 
paraffin or freurionat^ ■ ' 1 x ^ '<-■■ f V; 

35 J ' "SARMs of the Resent ^ 

^methods disclosed her^'which are ictive when given parenterally; can be • 
forinulate^ 
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for intramuscular or intravenous administration. A typical composition for intra- 
muscular administration will comprise a suspension or solution of active ingredient in 
an oil, for example arachis oil or sesame oil. A typical composition for intravenous 
administration will comprise a sterile isotonic aqueous solution containing, for 
5 example, active ingredient, dextrose, sodium chloride, a co-solvent, for example 
polyethylene glycol and, optionally, a chelating agent, for example 
ethylenediaminetetracetic acid and ah anti-oxidant, for example, sodium 
metabisuiphite. Alternatively, the solution can be freeze dried and then reconstituted 
with a suitable solvent just prior to administration. 

1 0 SARMs of the present invention, for example, compounds identified as 

SARMs by the methods disclosed herein, which are active on rectal administration, 
can be formulated as suppositories. A typical suppository formulation will generally 
comprise active ingredient with a binding and/or lubricating agent such as a gelatin or 
cocoa butter or other low melting vegetable or synthetic wax or fat 

1 5 SARMs of the present invention, for example, compounds identified as 

SARMs by the methods, disclosed herein, which are .active on topical adminis tration^ . 
can be formulated, for example, as transdermal compositions. Such compositions 
include, for example, a backing, active compound reservoir, a bontrol membrane, liner 
and contact adhesive. ' ' i *" 

20 ' Th6 typical daily dose of S ARM varies according to the activity of the 

SARM, the individual needs, the condition to be treated and the route of - 
administration. Exemplary suitable doses are in the general range of from 0.001 to 10 
mg/kgbodyweightofthe recipient per day. i 1 

The following nonlimiting examples are provided to further illustrate the 

25 present invention. 

EXAMPLES 

Example 1: Exemplary SARMs of the present invention , 
30 : Exemplary SARMS of the present invmtion are dq)icted in Table 1. 

The absolute configuration for the following compounds was not deten^ed. For 
simplicity in nomenclature, compound [3aR-(3aa,4p,7p,7aa)]-4-[^ 
hydroxyethyl)-7-methyM 

naphthalenecarbonitrile is designated herein as having an <C R" configuration and 
35 compound [3aSK3aa,4P,7P,7aa)]-4-[Octahydi^^ 

dioxo^,7-epoxy-2H-isomdol-2-yl]-l-naphthalenecarbonitrile is designated herein as 
having an "S" configuration. Enantiomerically pure products derived from [3aR- 
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(3aa,4p,7p,7aaH-[Octahydro^(2-hyto^ 

2H-isoindol-2-yl]-l-naphthalenecarbonitrile are designated herein as having an "R" 
configuration and enantiomerically pure products derived from compound [3aS- 

(3aa,4p,7p,7aa)]^[Octahydro-4^2-ty^ 
5 2H4soindol-2-yl]-l-naphthalenecarbonitrile are designated herein as having an "S" 

configuration. For simplicity in nomenclature, compound [3aS-(3aa,4p,5p,7p,7aa)]- 
4-[Octahydro-5-hydroxy-7<2-hy^ 

isoindol-2-yl]-l-naphthalenecarbonitrile is designated herein as having an "S" 
configuration and compound [3aR-(3aa,4p,5P,7P,7aa)>4-[Octahydro-5-hydroxy-7- 
10 (2-hydroxyethyl)-4-methyl-l ,3-dioxo-4,7-epoxy-2H-isoindol-2-yl]- 1 - 

naphthalenecarbonitrile is designated herein as having an "R" configuration. 

Enantiomerically pure products derived from [3aS-(3aa,4p,5p,7p,7aa)]-4- 
[Oct^y<fro-5-hy<fc*>xy-7^ 

isoindol-2-yl]-l-naphthalenecibonitrile are designated herein as having an "S" 
15 wicifiguratioh and enantiomerically pure products derived from [3aR- 

(3aa,40,5^^ 

dioxo^,7-epoxy-2H4soindol-2-yl]-l-naphthalenec^om are designated herein as 
having an "R" qonfiguratipn. EnanticmericaUy pure products derived from [3aR- 

(3aa,4p,5p,7p,7aa)]^[742-[[(14-Dimethylethyl)dm 
20 5-hydroxy^methyl-l,3^oxo^J-^ 

benzonatrile are designated herein as having a "R" configuration and enantiomerically 

pure products derived'from [3^-(3aa,4P,5p,7p,7aa)]^[7-[2-[[(l,l-Dimethyl- 
ethyl)dimethylsilyl] oxy]ethyl]octahydio-5-hydroxy^ 

2H4soindol-2-yl]-2^trifluoromethyl)benzonitrile are designated herein as having an 
25 "S" configuration. ' 1 :Vi r 7 

The chromatography techniques used to determine the compound retention 
times of Table 1 are* as'feUows: LCMS = YMC SS ODS c»luihh, 4.6x50 mm ehiting 
with 10-90% MeOH/BEO over 4 minxes containing 0.1% TFA; 4 mVmm 9 
monitorinjg at 220 nm; LC = YMC S5 ODS column, 4.6x50 mm elutirig with 10-90% 
30 MeOH/H20 over 4 minutes containing 0.2% phosphoric acid; 4 mL/min, monitoring 
at 220 nm. The molecular mass of the compounds listed in Table 1, where provided, 
were determined by MS(ES) by the formula m/z. ,\ 
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TABLE 1 



Retention lime 
MinJMoIecular 
Mass 



Cmp 

# 



Structure 



Compound 
Name 




(aR>a- 
Methoxybenzeneacetic 
acid, 2- 

[(3ao,4p f 7P,7aa)-2-(4- 

cyano-1- 
naphthalenyl)octahydro 
-7-memyl-l,3-<fcoxo- 
4,7-epoxy-4H-isoindol- 
4-y]ethyl ester. 



LC 

Atrop Isomers 
547.26 
[M+Na] + 



3.64 & 3.7/ 
LC 

Atrop Isomers 
499.8 
[M+Na] + 




4-Fluorobenzoic acid, 
2-[(3ao,4P,7p,7aa)-2- 

(4-cyano-l- 
naphmalenyQoctahydro 
-7-methyl- 1 ,3-dioxo- 
4,7-epoxy-4H-isoindol- 
. 4ry]etiiyl 




(3aa,4p f 5p f 7P,7aa)-7- 

Fhiorophenoxy)emyl]h 
exahydro-5-hydroxy-4- 
methyl-2-(4-nitro-l- 
naphthalenyI)-4,7- 
. epoxy-lH-isoindole- 
l^(2H)-dioie. v . 



' 3.53 
LC 
505.2 




(3ao,4p,7p,7aa). 
Hexahydro-4-[2-(4- 
methoxyphenoxy)ethyl] 
-7-methyl-2-{4-nitro-l- 
naphthalenyI)-4»7- 
epoxy- 1 H-isoindole- 
. l^(2H>dione. 



3.42 & 3J>5 
LC 

Atrop Isomers 
503.21 
fM+Na]* 



LC 

Atrop Isomers 
563.12 
[M+Na] 4 




(3ao,4p,7P,7aa)- 
Hexahydro-4-memyl-2- 

(4-nitro-l- 
naphthalenyI)-7-[2-[4- 
(trifluoromethyI)pheno 
xy]ethyl]-4,7-epoxy- 
lH-isoindole-l,3(2H)- 
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dione. 






6 




(3ao,4P,7P,7aa)- 
Hexahydro-4-mefliyl-2- 

(4-nitro-l- 
naphthalenyl)-7-[2-(4- 
mtrophenoxy)ethyl]- 

4,7-epoxy-lH- 
isoindole-l,3(2H)- 
dione. 


3.48 & 3.61 
LC 

Atrop Isomers 
540.17 
[M+Na] + 


2t,2j 


7 




(3aa,4p,7P,7aa>4-[2- 
(4- 

Huorophenoxy)ethyI]h 
exahydro-7-methyl-2- 
(4-nitro-l- 
naphthalerryl)-4,7- 
epoxy- lH-isoindole- 
13(2H)-dione. 


3.48 & 3.61 
LC 

Atrop Isomers 
491.46 
[M+Hp 




8 


>' ■ # . . '.*■»•:-*.- 


(3aa,4P,7P,7aa)-4- 
[Octahydra-7-methyl-2- 
(4-nitro-l- 
naphflialenyQ-13- 
dibxo^,7^^xy-4H- 

isoindol-4- 
yl]ethoxy]benzoiiitrile. 


LC : 
498.12 
[M+H] 


21, 2} 


9 




(3ao,4p,7P,7aa)-4- 
[Octahydro-4-methyl- 

U-dioxo-7-[2-[4- 
(trifluoromethyI)plieno 
xy]ethyl]U,7-cpoxy- ■ 
2H-isoindol-2-yl]-2- 
(trifluoromethyl)benzon 
itrile. 


3.93 
LC 


2£2j 


10 


• ' »lJ:-' ; ;./i 


(3aa,4p,7p,7aaH-[2- 
(Acefyloxy)efliyl]-2-(4- 

, - cyano-1- 
naphthalenyQhexahydr 
o-7-metbyl-4,7-epoxy- 
lH-isomdole-l,3(2H)- 
dione. 


2.84 & 3.03 
LC 

Atrop Isomers : 


2t2j 
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11 



12 





.(3a(MP,7p,7aa>4- 
[Octahydro-4-mediyl-7- 
[2-[(7-methyl-l,2- 
benzisoxazol-3- 

yl)o*y]ethyI]-l,3- 
dioxo^4,7-epoxy-2H- 

isomdol-2-yl>l- 
naphthalenecarbonitrile. 



(3aMP,7P/7aa>4-[4- 
[2-(l ,2-Beiizisoxazol-3- 
yloxy)ethyl]octahydro- 

7-methyl-13-<iioxo- 
4,7-epoxy-2H-isoindol- 

2-yl]-l- 
naphthalenecarbonitrile. 



YUS01719665 
&3.92 



LC 

Atrop Isomers 



3.55 & 3.70 
LC 

Atrop Isomers 



3.89 & 4.02" " 
LC 

Atrop Isomers 
528.0 
[M+HJ* 



13 




14 



(3aMP,7p,7aa>4-{4- 
[2-[(6-CWorc-l,2- 
benzisoxazol-3- 
yl)oxy]ethyI]octahydro- 

7-methyl- 1 ,3-dioxo- 
4,7-epoxy-2H-isoindol- 

2-yl]-l- 
naphthalenecarbonitrile. 




(3aix,4p,7g,7aa)-4- . 
[Octahydro-4-metlryl-7- 
[2-[(6-nitro-lH- 
indazol-3- 

yl)oxy]ethyl]-l,3v 
dioxo^ J-epoxy-2H- 
isoindol-2-yl]-l!' 
naphthalenecarbonitrile. 



3.60 & 3.74 
LC 

Atrop Isomers 
536.0 
[M-HT 



3.51&3.66 
LC 

Atrop Isomers 



15 




(3ao > 4p,7P,7aaH.[2- 
(iBeii2oyloxy)ethyr|-2- 

(4-cyancKl- 
naphflialenyl)hexahydr 
o-7-methyl-4 1 7-epoxy- 
lH-isoindole-U(2H> 
dione. 



-36- 



) 02/0061* 


(3aa,4p,7(3,7aa>^^ 


PCTAJS01/19665 


16 




Cyanol-naphtfaalenyl)- 

4-P-R4- 
nitrobenzoyl)oxy]emyl] 
hexahydro-7-methyl- 
4,7-epoxy-lH- 
isoindole-13(2H)- 
dione. 


3.52 & 3.67 
LC 

Atrop Isomers 


2t,2j 


17 




4-(JWorobenzoic acid, 

2-[(3aa,4P,7P,7aa)-2- 

(4-cyano-l- 
naphthalenyl) octahydro 
-7-methyl- 1 ,3-dioxo- 
4,7-epoxy-4H-isomdol- 
4-y]ethyi ester. 


3.79 & 3.83 
LC 

Atrop Isomers 




18 




(3ao,4p,7p,7aaH-[4- 

[2-(4- 
Cyanoplieiioxy)ethyl]- 
7-erayloctahydro- 1 ,3- 
dioxo-4,7-epoxy-2H- 
isomdoi-2-yi]-I- 
naphthalenecarbonitrile. 


3.65 

LC 
492.16 
[M+H]* 


2v 


19 




[3aR-(3aa,4p s 7p,7aa)]- 
' ;4-[4-[2-(3- 
Fluorophenoxy)ethyl]o 
ctahydro-7 -methyl- 1 ,3- 
dioxo-4,7-ep6xy-2H- 
isoindol-2-yl]-l- 
napbtbalenecarbcrnitnle. 


3.80 

LC 
471.65 
[M+Hf 


2n, 2o 


20 




PaR-(3ao,4p,7p,7aa)]- 
4-[Octahydro-4-[2-(3- 

memoxyphenoxy)efhyl] 
-7-methyl- 1 ,3-dioxo- 

4,7-epoxy-2H-isoindol- 
2-yQ-l- 

naphmalenecarbonitrile. 


3.73 

LC 
483.65 
[M+HT 


2n,2o 


21 




[3aR-(3aa ) 4p > 7p,7aa)> 

>[4-[2-(4- , 
Cyan<^henaxy)ethyl]oc 
tanyoxo-7-metiiyl- 1 ,3-; 
dioxo-4,7-epoxy-2H- 
isoindol-2-yl]-l- 
n^hthalenecarbomtrile. 


3.80 
LC 


2n,2o 


22 




[3aR-(3aa 9 4P,7P,7aa)> 
4-[Octahydro-4-memyl- 

13-dioxo-7-[2-[4- 
(tri£hioiomemyl)pheno 

xy]emyl]-4,7-epoxy- 

2H-isoindol-2-vri-5- 
(trifiuoromethyl)bcnzon 

itrfle, fester elating 
antipode. 


3.yi 
LC 


2i 
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23 




JL _/>OH 


|3aR- 

(3aa,4P,5P,7p/7aa}-4- 

[7-PH4- 
Cyanophenoxy)etiiyl]oc 
tahydro-5-hydroxy-4- 
methyl- 1 ,3-dioxo-4,7- 
epoxy-2H-isoindol-2- 

yq-i- . 

naphthalenecaibonitrile. 


3.07 
LC 

AQA no 


2p,2q 


24 






-. L3aR- 
(3aa,4P,5p,7P/7aa]-4- 

[7-P-(4- 
Chlorophenoxy)ethyI]o 
ctahy<£o-5-hy<fcoxy-4- 
methyl- 1 ,3~dioxo-4,7- 
epoxy-2H-isoindol-2- 

yH-l : m 
njiphthfllenecaibomtnle. 


ZM 

LC 
503.08 
[M+H]* 


"2pT2q~ 


25 






(3aa,4P f 5p,7P,7aa>4- 

.... [7-[2-(4-. 
Acetylphenoxy)ethyI]o 
ctahydro-5-hydroxy-4- 
methyH,3-dioxo-4,7- 
epoxy-2H-isoindol-2- 

naDhtfaalenecarbonitrile. 


3155 

LC 
511.13 
[M+H]* 


2p,2q 


26 






(3ao,4p,5P,7P,7aa]4- 

[7-[2-(3- 
Cyanophenoxy)ethyl]oc 
tehydro-5-hy(koxy-4- 
inethyl- 1 3-dioxo-4,7- 
epoxy-2H-isoindol-2- 

. yll-l- <■/ 
naphthal^ccaifrrm itrile: 


133 

LC 
494.13 
[M+HT 


2p,2q 


1 27 






[3aR- 

(3aa,4P,5p,7p,7aa]-4- 
[Octahydro-5-hydroxy- 
4-methyH ,3-dioxo-7- 
[2-[(5,6,7,8-tetrahydn>- 

naphthalenyI)oxy]etiiyi] 
-4,7-epoxy-2H- 
... isoindol-2-yI]-l- 
naphthalenecarbonitrile. 


3.8> 

LC 
523.17 
tM+Hf 


2p,2q 


28 ' 






• liaK- 

(3aa;4P^p,7P,7aa]-4. 
[Octahydro-5-hydroxyr 
4-methyl- 1 3-<iioxo-7- 
[2-[(5,6,7,8-tetrahydro- 

5-oxo-l- 
naphthalenyl)oxy]ethyl] 
-4,7-epoxy-2H- 
isoindol-2-yl]-l- 
naphthalenecaibonitrile. 


3.29 

LC 
537.13 
JM+H]* 


2p,2q 


29 






L3aR- 

(3aa,4p^P,7P,7aaH- 

Benzodioxol-5- 
yloxy)ethyI]octahydro- 
5-hydroxy-4-methyl- 
1 3-dioxo-4,7-epoxy- 
2H-isoindol-2-yl]-l- 
naphthalenecaAonitrile. 


LC 

571.2 . 
[M-H-K) AcT . 


2p,2q 
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paR7~ 

(3aa,4p,5P,7p,7aa]-4- 

[7-[2-[(5-Chloro-2- 
pyridinyl)oxy]ethyl]oct 
ahydro-5-hydroxy-4- 
methyl- 1 ,3 -dioxo-4,7- 
epoxy-2H-isoindol-2- 
yi>l- 

naphthalenecarbonitrile. 



■paR; 

(3aa,4p,5P,7(^,7aa]-4- 
[7-[2-(l,2- 
Benzisoxazol-3- 
yloxy)ethyI] octahydro- 
5-hydroxy-4-methyl- 
1 ^Hdioxo-4,7-epoxy- 
2H-isoindol-2-yl]-l- 
naphthalenecarbonitrile 
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3.37 
LC 
504.0 



31 




— 325 
LC 
510.4 
[M+HT 



2775 

LC 
441i09 
[M+HT 



32 




[5S-(5a,8cx,8aa)]-2-(4- 
Cyano- 1 -naphthalenyl> 
7-(4-fluorobenzoyl) 

tetrahydro-5,8-? 
methanoimidazo[l ,5- 
a]pyraziiie- 1 3 (2H,5H)- 
dionc. 



3.69 

LC 
499.45 
[M+HT 



33 




[5S-(5a,8a,8aa)]-7-(4- 
ButyIbenzoyl)tetrahydr 
o-2-(4-nitro-l- 

n^^^ei^%5,8- 

a]pyra2dne^l^(2H,5l)- 
dione. J 



3ZH 

LC 
47738 
[M+HT 



34 




3F 



[5S-(5a,8a,8aa)]- 
Hexahydro-2-(4-nitro- 
1 -naphlhalenyl)- 1 ,3- 
dioxo-5,8- 



a]pyrazine-7(8H)- 
carboxylic acid, 4- 
fhiorophenyl ester. 



2.53 

-LC 
554.27 
[M+HT 




35" 



[3aR-(3aa,4p,7p,7aa)]- 
\jtt7-t2-K7-Chloro-4. 
quinolinyl)oxy]etiiyi]oc 
tahydro-5-hydroxy-4- 
methyl-l^-dioxo-4,7- 
epoxy-2H-isoindol-2- 

naphthalenecarbonitrile, 
trifluoroacetate (1:1). 



3.04 
LCMS 




(3aa,4P7P f 7aa): 
Hexahydnfe4,7- 
dimethyl-2-(4-nitro- 1- 
naphthalenyl)-4,7- 
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epoxy- 1 H-isomdole- 
13(2H>dione. 



[3aR= 

(3aa,4p,7P.7aa)H- 
[7-[2-(4- 
Fhioropbenoxy)ediyl]o 
ctahydro-5-hydroxy-4- 
methyl- 1 ,3-^0X0-4,7- 
epoxy-2H-isoindol-2- 
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327 

LC 
487.11 
[M+HT 



3.15 

LC 
551.15 
[M+HT 



2p,2q 



3T 




pae : 

(3aa l 4p f 7P,7aa)H- 
[Octahydro-5-hydroxy- 
4-methyl-7-[2-[(4- 
methyl-2-oxo-2H-l- 
benzopyratt-7- 

yOoxyJethyri-1,3- . 
dioxo-4,7-epoxy-2H- 
isoindol-2-yI]-l- 
naphthalenecarbonitrile 



3T 




[53£ 

(3ao,4p,7p,7aa)H- 
[7-[2-(3,5- 
Dimethoxyphenoxy)eth 

yl]octahydro-5- 
bydroxy-4-memyi-l,3- 
dioxo-4,7-epo3^-2H- 
isomdol-2-yI]-l- 
naphthalenecarbonitrile. 



325 

LC 
529.12 
[M+HTp 



3.68 

LC 
51733 
[M+Hf 



WW 




[3iE= 

(3aa I 4p l 7P > 7aa)hH- 

[7^-{4-Chloro-3-. 
medrylphenoxy)ethyl]o 
ctahydro-5-hydroxy-4- 
metihyl-l^-diaxo-4,7- 
epoxy-2H-isomdol-2- 
yl]-l- 

naphthalenecarbonitrilc 
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jm^ 

(3aa,4p,7p,7aa)]-4- 

[7-[2-(4-Cyano-23- 
difluorophenoxy)ethyl] 
octahydro-5-hydroxy- 
4-methyl-l,3-dioxo- 
4 > 7-epoxy-2H-isoindol- 

naphthalenecarbonitrile. 



3.23 

LC 
530.13 
[M+Hf 



[3aR-(3aa,4p,7P,7aa)]- 

4-[7-[2-[(5-Chloro-i,2- 
benzisoxazol-3- 

yl)oxy]ethyl]octahydro- 
5-hydroxy-4-methyl- 
1 3~<iioxo-4,7-€poxy- 
2H-isoindol-2-yl]-l- 

naphthalenecarbonitiile. 



337 

LC 
602.0 
[M-H+OAc]- 



2p, 2q 



2p,2q 




[3aR-(3aa f 4p,7P,7aa)]- 

4-[Octahydro-5- 
hydroxy-4-metiiyl- 1 J- 
dioxo-7-[2-[4-(lH- 
1^,4-triazol-l- 
yl)pheaaoxy]ethyl]-4,7- 
epoxy-2H-isoindol-2- 
yl]-l- 

naphthalenecafbonitrilc. 



2.93 

LC 
536.30 
[M+Hf 



2p, 2q 



44 





jj «uv-\j au,<tp, / p, / act) j- 

3-[2-[2-(4-Cyano-l- 
naphthalenyl)octahydro 
-6-hydroxy-7-methyl- 
1 ,3-dioxo-4,7-epoxy- 
4H-isoindol-4- 
yi]ethaxy]-5- 
isbxazolecarfaoxyKc 
acid, methyl ester. 



PaRT I 
(3a,4p,5p,7p,7aa)]-4- 
[Octahydro-5-hydroxy- 
4-meftyH3-dioxo-7- 
[2-[[5- 
(trifhioromethyl)-2- 
pyiidinyI]oxy]etfiyl]- 
4,7-epoxy-2H-isoindol- 



LC 
518.27 
[M+HT 



3.45 ' 

LC 
538.23 
[M+HT 



2p,2q 
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33D 

LC 
55325 
[M+H] + 



47 




(3o,4p^p,7P,7aa)]-4- 
[Octahydro-5-hydroxy- 
4-methyl-7-[2-{4- 
(1^3-thiadiazol-5- 
yI)phenoxy]ethyl]- 1 ,3- 
<faoxo-4,7-epoxy-2H- 

isoindol-2-yI]-l- 
naphthalenecarbonitrile 



33T 
LC 



^8" 




PaRT" 

(3a,4P>5P,7P,7aa)]-4- 
[Octahydro-5-hydroxy- 

4-methyl-7-[2-[(l« 
methyl- lH-indazol-3- 

yI)oxy]etnyrhl> 
dioxo-4,7-epoxy-2H- 
isoindol-2-yr|-l- 



A l3 aK- , :, ~ 

PMp4p,7p f 7aa)}4. 
[7-[2-[(6-Chloro-2- 
methyl-4- 
pyrinmimyI)oxy]ethyl] 
octahydro-5-hydroxy- 
4-methyl- 1 ^-dioxo- 
4,7repoxy-2H-isoindol- 



3ur 

LC 



2p,2q 



^9" 




3.46 

LC 
53824 
[M+H] + 



2p,2q 



30 




.L3aR- : ; 

(3aa,4P,5P,7p,7aa)]-4- 
[Octahydro-5-hydroxy- 
4-methyl-l,3-<iioxo-7- 

(trifluoromethyI)-2- 
pyridmyl]oxy] ethy I> 

4,7-epoxy-2H-isoindol- 
2.yq.l. 

naphthalenecarbonitrile 
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PIKT 

(3aa,4p r 5P,7p,7aa)]- 
N-[4-[2-[2-(4-Cyano-l- 
naphthalenyl)octahydro 
-5-hydroxy-4-methyl- 
1 3~<iioxo-4,7-cpoxy- 
7H-isoindol-7- 
yl]ethoxy]phenyl]aceta 
mide 



PSC 

(3aa,4p^p,7P,7ao)>4- 

[7-[2-(2,4- 
Dichlorophenoxy)ethyl] 
octahydro-5-hydroxy- 
4-methy 1- 1 ,3 -dioxo- 
4 ,7-epoxy-2H-isoindol- 

2-yq-l- 
naphthalenecaibonitrile 



2.747 
LC 
526.28 
[M+Hf 



3771 

LC 
537.17 
[M+HT 



2p> 2q 



61 




PaB? 

(3aoc4p^p,7P,7aa)]-4- 

[7-[2-[3,5- 
Bis(trifhioromethyl)phe 
noxy]ethyl]octahydn>- 
5-hy droxy-4rmethyl- " 
l^-dioxo^.f-^oxy- 
2H-isoindol-2-yri-l- 



2p, 2q 



3.89 

LC 
605,25 
[M+HT 



2p,2q 



62 



"5T 




t X •« 



PaR: 

(3aa,4p,5p,7P,7aa)]-4- 
[7-[2-[(5/7-DicMoro-8- 
quinolinyl)oxy]ethyl]oc 

tahydio-5-hydioxy-4- 
metbyi-l^-dioxo^,?- " 

cpoxy-2H-isoindoi-2- 
yl]-l-naphtiialeiie 
carbonitrile, 

trifhioroacetate (1:1) 



3.70 

LC 
588.26 
[M+Hf 



2p,2q 
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54 


ci 


(3aa,4P^P,7p,7aa)H. 
[7-[2-[(5-Chloro-l,2- 
benzisoxazol-3- 
yl)oxy3efliyl]octahydro- 
5-hydroxy-4-metiiyl- 
13-dioxo-4,7-epoxy^ 
2H-isoindoI-2-yI}-2- 
(trifluoromethyi) . 
benzonitrile 


3J>6J 
LC 
562.08 
[M+HT 


20(1) 


65 






(3ao,4P,7p,7aaH-[4. 

[2-(4- 
Cyanopheiioxy)ethyI]- 
7-ethyloctahydro- 1 ,3- 
dioxo-4,7-epoxy-2H- 

isoindol-2-yl]-l- 
naphthaleaecarbonitrfle 


335" 

LC 
562.08 
[M+HT 


2v 


66 






(3ao,4p,5P,7p,7aaM- , 

Cyanophenoxy)efliyl> 
4-etiiyloctahydra-5- 

epoxy-2H-isoindol-2- 

naphthalenecarbonitrile 


3.1V 

LC 
508.14 
[M+HT 




, 67. 


y, . • . ♦ " ' - ■ - ' 

: «' ' ! . ■'; 
' ,0 •:" " 


■ft" ^v,,--r 


. t . . [aaR- , ^ ; . 
(3aa,4p^P,7p,7aa)]-4- 

"[7-[2-f(5-Chlaio-2- 
pyridinyI)6xy]efliyr|oet 

ahydro-'5-hydroxy-4- 
ineftyl-13-dioxo-4,7- 

q»xy-2H-isoiiidol-2- 

yO-2- ... ... 

(trifluoromethyObenzon 
" itrile '* 


3.37 

"V" LC - 
■ 522.08 
[M+HT 


2a(0 



Hie in vito activity of mese^xempiary SARMs was examined in the MDA 
MB-453 breast tumor line reporter assay, the Shionogi mouse breast tumor line 
proUferation assay and C2C12 muscle cell reporter assay: Both the IC* (antagonist 
mode, in the presence of DHT) and the ECjo (agonist mode, in me absence of DHT) 
relative to mWmaximal signal obtained by DHT were determined. In addition; for the 
reporter assays, % activa^6n(absence of DHT) and % inhobitidn presence of DHT) at. 
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a set drug concentration relative to DHT were determined. For the Shionogi 
proliferation assay, the % proliferation (absence of DHT) and % inhibition (presence 
of DHT) of proliferation at a set drug concentration relative to DHT were also 
determined. Unless indicated in the above Table, compounds were presented as a 
5 racemic mixture. While differing in some degree in their level of activity, all the 
exemplary compounds in the above Table demonstrated a S ARM profile in 
accordance with the present invention. 

Specifically, all exemplary SARMs tested exhibited an IC 50 of less than 0.8 
HM and an EC^ of greater than 5 jxM in the MDA MB-453 breast tumor line reporter 

1 0 assay. Similar results were observed in the Shionogi mouse breast tumor line 
proliferation assay for a number of the SARMs tested. Specifically, several of the 
compounds exhibited an IC^ of less than 0.8 yM and an EC^ of greater than 5 |iM. 
In contrast, in the C2C12 muscle cell reporter assay a number of the compounds 
tested exhibited an IC^ of 3 pM.or greater and a particularly preferred subset of the 

15 compounds tested exhibited an EC^ of less than 0.8 pM or an agonist activity of 
greater than 25%. Preferred exemplary SARMs of Table 1, which were tested, 
include Confounds, J, 7, 11^13^19, 23, 24, 25, 30, 3 1 and 67. 

In addition, the effects of SARMS of Table 1 were compared with full AR 
antagonists in a Mature, Rat Instate Weight Assay (MRPW, Example 9). To 

20 compare the effect of AR full antagonists with SARM Compounds 7, 9, and 36 on 
ventral prostate JVP)^ (SV), levator ani (LA), and Leutinizing 

1<«sx—«%*«~W tt TT\ mmm^vwm. M J A M C S~—C\ A~~~A n .,r.11.. XV^ "-C , . ■ ,.i 

UVAAUW41V \AjjLjkj oviuiii ivrwu, iuimvuw muiw iimo yjx ^ y nrviu uvrowu vtilulj.j TOT XCvuXCCm. 

consecutive days followed by analysis of organ weights and serum. Compared with 
the full AR antagonists, ^ the Compound 2e (prepared in Example 2 

25 below) and Casodex (a known AR antagonist) which showed significant inhibitory 
effects, SARM: Compounds 9 and 36 showed only a modest inhibitory effect on VP, 
SV, and LA weights at the higjhest dose (100 mg/kg or "mpk"). Compound 7, also 
exhibiting only modest inhibition further showed (in contrast with Compounds 9 and 
36) a reverse dose response, bemg even less potent as an inhibitor of VP, SV and LA 

30 weights at 100 mpk. The serum LH levels were very s imilar to the intact controls 
. , ^suggesting very weak, if any, activity ,pf these, SARMs at the hypothalamus-pituitary 

& ,agonirt^^yiti^s ? Qf the, SARM Compounds 7 and 9 of the present 
; invention .were also examined in the Rat Levator Ani Muscle Model (Example 8) 
35 . using a preventative schedule of drug adn^stratioiL , In tins imimal model, sexually 
: mature (6-8 weeks old) male Sprague-Dawley rats were used. , The rats were castrated 
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and broken up into treatment groups and treated with test materials be ginning three 
days following surgery. Potential SARM effects of Compounds 7 and .9 were 
compared to testosterone via a dose-response study comparing testosterone 
proprionate (0.3 mg/kg - 3 mg/kg) to these SARMs. Both SARMs were tested at 90 
5 mg/kg via oral delivery. Compound 7 in^eased the levator ani wet weight by 27% 
compared to the vehicle-treated castrated control while having no effect on the 
prostate wet weight Compound 9 was ineffective on both the levator ani muscle and 
prostate. 

Compounds 7 and 9 (which are racemic) were also compared with Casodex in 
10 the CWR-22 prostate carcinoma model in nude mice (n=8). All three compounds 

were administered orally for 14 consecutive days. Both Compounds 7 and 9 exhibited 
inhibition simil ar to Casodex (1 50 mg/kg) when dosed at 75 mpk. The two antipodes 
of Compound 9 were then separated into Compound 25 (shown in Table 1) and its 
mirror image Compound 25* (not shown in Table 1). Both compounds were tested in 
1 5 vivo in the immature wet prostate weight assay. Compound 25 showed little activity 
in die normal tissues while the full antagonist enantiomer Compound 25* showed 
clear activity and a dose response. This is unexpected given die stronger binding 
affinity and antagonist activity (in MD-453) of Compound 25. Testing of both 
compounds in the CWR22 human prostate xenograft model showed die opposite 
20 activity profile. Compound 25 was as potent as Casodex (150 mg/kg) at a 19 mg/kg^ 
dose while Compound 25 • showed no significant activity at the maximum- dose tested 

(75 mpk). 5 " 

The in vivo data obtained mirrored th<6 in vitro data, showing that the 
compounds were antagonists to the two AR dependent tumor cell lines while being 
25 agonists towards the normal muscle cell line. 

Example 2:" Chi^ ^ivr^rt-"\ ^ -.^^tv:-^ 

Exemplary chemical syntheses of SARMs of the present invention are 
included in the following Examples 2a-2d(i). As will be understood by those of skill 
30 in the art upon reading this disclosure, other methods than those set forth herein can 
also be used in the synthesis of these exemplary SARMs. 

The following abbreviations are used herein: 

DBU = l,8-diazabicyclo[5.4.0]undec-7-ene 
35 - 4-DMAP = 4-dimethylan^ 

ee = enantiomeric excess t f 

; s DMF = dimethylfbrmamidQ • < 

.. ; . -EtOAe- ethyl acetate. 
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Me = methyl 
RT = retention time 
TFA = trifluoroacetic acid 
THF = tetrahydrofuran 
5 TLC = thin layer chromatography 

pTS A = para-toluenesulfonic acid 
t-Bu = terf-butyl 
Ph = phenyl 

Pd/C = palladium on activated charcoal 
10 Ts = tosyl 

TBS = r^-butyldimethylsilane 

TEA = triethylamine 

tj-Bu = n-butyl 

rt = room temperature 
15 LC = liquid chromatography , 

Et = ethyl 

MS = molecular sieves ■ • 
. . MS(ES) = Electro-Spray Mass Spectrometry . 
DEAD = diethyl azodicarboxylate 
20-, WSDCC = water soluble; dicarbonyldiimide l-<3- 

; dimethylaminopropyl-3-ethylca^ hydrochloride: 
TBAF- tetrabutylammonium floride 
DBAD- Di-tert-bufylazodicarboxylate 
, ; ADDP- 1 ,1 -[azodicaibonyljdipiperdine 

25 Example 2a: Production of [5S-(5a,8a,8aa)]-2-[4-Cyano-3- 
(trifluoromethyI)phenyl]hexahydro-l,3-diox^ 
a]pyrazine-7(8H)-carboxylic acid, 1,1-dimethylethyl ester (2a) 



o-<° Kf 



To a solution of 4-isocyanat6-2<tri^^ (1.0 mmol) in 

toluene (4 mL) with activated 4A MS (0.300 g) was added (lS-exo>2^- 
diazabicyclo[2.2.1]heptane-2,6-dicarboxylic add, 2^1 J-dunethylethyl) 6-methyl 
35 ester (2a(l)) (0.220 g, 0.856 mmol) in toluene (6 mL). After fO h at 25°C, DBU 
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(0.166 mL, 1.11 mmol) was added and the reaction was heated at 81 °C for 2 h. The 
reaction was then cooled to 25°C and poured into 1 N HC1 (50 mL). The solution was 
then extracted with methylene chloride (3 x 30 mL) and the combined organics were 
dried over anhydrous sodium sulfate. The resulting crude material was purified by 
5 flash chromatography on Si0 2 eluting with acetone/chloroform (0-2-4-8% acetone) to 
give 2a (0. 155 g, 42%) MS (ES): m/z 437.09 [M+H]*. HPLC RT = 3.280 min 
(100%) (YMC S5 ODS column, 4.6 X 50 mm; 10-90% MeOH/H 2 0 gradient, + 0.1% 
IT A; 4 mTVmiX 220 nM detection). HPLC RT = 3.133 min (100%) (YMC S5 ODS 
column, 4.6 X 50 mm; 10-90% MeOH/H 2 0 gradient,* 0.1% TFA; 4 ml /min, 220 nM 

1 0 detection); as white foam. 

The starting compound, 2a(l), was made by the following procedure: 
N-(/er/-butoxycaibonyl)-L-4-hydroxyproline (10.0 g, 43 J mmol) was 
dissolved in THF and cooled to 0°C. Borane/THF (1.0 M solution, 86.6 mL) was 
then added over a 15 min period. The reaction was then warmed to 25°C followed by 

1 5 heating to reflux for 16 tL The reaction flask was then removed from the heat source 
and anhydrous methanol (35 mL) w^s added slowly. After cooling to 25°C, the 
solvent was removed in vacuo aiid the resulting crude diol intennddiate was taken on 
directly. The crude diol (1 .8 1 g, 8.34 mmol) was dissolved in methylene chloride (50 
mL), 2,64utidine (L46 ihL, 12.51 mmbl) was 'added and the mixtiire'wias cooled to - 

20 78°C. /erf-Butyl dimeitoylsUyltriflu^ (1.92 vaiJj 8.34 minol) was 

thenadded^ Aftd: 2h, the mixture w^ poured into I N HQ (100 mL); extracted with 
methylene chloride (2 x 100 mL) and the organics Were dried over r a^ydrous sodium 
sulfated The resulting crude alcohol was purified by flash diroii^ogjnphy on Si0 2 
elutiiig T^th acetone in cMorofonri (0-5-10% ketone) to give 1.011 g (37% for 2- 

25 steps) of (2S-ti^)^hydroxy-2-[[[(l,l-dto 
pynrolidinecaibo^ 



Ot-Bu 

30 2a(2) (3.41 g, 10.3 mmol) was dissolved in anhydrous pyridine (30.0 mL) and 

cooled to 0°C. p-Toluenesulfpnylchlpride (5.89 g, 30.9 mmol) was then added in 
portions ova: a 1 0 minute period The flask was then placed in a refrigerator at 4°C 
for 48 h. The resulting solution was poured into 1 N HC1 (300 mL), extracted with 
methylene chloride (3 x 200 mL) and the organics were dried over anhydrous sodium 

35 sulfate. The crude tosylate intermediate was dissolved in THF (50 mL), to which 
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was addeJH 2 0 (0.5 mL) followed by pTSA-H 2 0 (1.03 xrm^ Once the reaction was 
complete as determined by TLC, the mixture was poured into saturated aqueous 
NaHC0 3 (150 mL) and extracted with methylene chloride (3 x 50 mL). The 
combined organics were dried over sodium sulfate. The crude alcohol was purified 
i by flash chromatography on Si0 2 eluting with acetone/chloroform (0-5-10% acetone) 
to give 2.71 g (71% for 2-steps) of (2S-trans)-2-hydroxymethyl-4-[[(4- 
methylphenyl)sulfonyl]oxy]-l-pyrrolidinecarboxyUc acid, 1,1-dimethylethyl ester 
(2a(3))asaclearoil: 

Qx^Ot-Bu 



10 . ;/ ( . , 

To a solution of oxalyl chloride (2.0 M soln in CH 2 C1 2 , 2.82 mL) in CH 2 C1 2 
(40 mL) at -78°C was added anhydrous dimethylsulfoxide (0.462 mL, 6.51. mmol). 
The mixture was allowed to stand for 15 mjn, after which a solution of 2a(3) (1.61 g, 
4.34 fmol) in.CH 2 q 2 (10 mL) was slowly added After an additional 30 min, 

15 triethylamine (l.Sl n^, 13.02 slowly warmed 
to0°C. s The. reau^cm ^as_ tf^B ^S 1 ? 1 "^^ .wifli (SS.xnL) .and dilatied wilb CH^CSs 
(10Q m^). ^Ttewfopmyng then washed sequentially with 1 N HC1 (1 x 100 mL), 
saturated aqu^usNaHCOj (50 mL), and water (2 x 50 mL). The organics were 
dried over.anhydrpus sodium sulfate and the volatile organics removed in, vacuo. The 

20 crude aldehyde intermediate (1.60 g, 4,34 mmol) was dissolved in THF (25 mL) and 
diethyl cyanophosphonate (90%, 0.95 mL, 5.64 mmol) was added followed by benzyl 
amine, (1.23 mL, 11.3 mmol). After 2 h, the reaction was complete, as observed by 
TLC and the volatile organics were removed in vacuo. - The crude reaction mixture 
was purified by flash chromatography on Si0 2 eluting with acetone/chloroform (0-2- 

25 3% acetone) to give 1.48 g (70%) of (2S-trans)-2- 

[cyano[(phenylmelhyl)amino]methyl] -4-[[(4-methylphenyl)-sulfonyl]oxy]- 1 - 
pyrrolidinecarboxylic acid, 1,1-dim^yletftyl ester (2a(4))as a white solid. 2a(4) 
(structure below) was determined to be a -1 : 1 mixture of diastereomers by NMR 
spectroscopy. 
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2a(4) (1.48 g, 3.05 mmol) was dissolved in dichloroethane (25 mL) and 
diisopropyl ethylamine (1.45 mL) was added The mixture was heated to 100°C in a 
sealed tube for 1 8 L The volatiles were then removed in vacuo and the resulting 
5 crude material was purified by flash chromatography on Si0 2 eluting with 

acetone/chloroform (0-2-3% acetone), to yield a mixture of ( 1 S-endo)-6-cyano-5- 
(phenylmethyl>2,5-diazabi(^ acid, 1,1-dimethylethyl 

ester (2a(5A)) (0.591 g, 62%) and (lS-exo)-6-cyano-5-(phenylmefliyl>2,5- 
diazabicyclo[2.2.1]heptane-2-carboxyhc acid, 1,1-dimethylethyl ester (2a(5B)) (0.370 
10 g, 38%) as clear oils. Structural assignments for these compounds were made after 
NOE, COESY and DEPT NMR experiments: 




( 2a(5A) (0.400 g, 1.28 mmol) was dissolved in NaOMe (0,5 M, 12.8 mL) and 
1 5 heated to 60°C for 5 h. The reaction was cooled to 0°C and 3 N HC1 (4.0 mL) was . , 
added slowly. After 2h at 0°C the reaction was poured into saturated aqueous 
NaHC0 3 (50 mL). The mixture was extracted with CH 2 C1 2 (3 x 50 mL) and the 
combined organics were dried over anhydrous sodium sulfate. The crude ester was 
purified by flash chromatography on Si0 2 eluting with chloroform/acetone (0-2-4% 
20 acetone) to give 0.320 g ( 0.92 mmol, 72%) of (lS-endo>5-(phenylmethyl>2,5- 
diazabicyclo[2.2.1]heptane-2,6-dicaiboxyUc acid, 2-(l,l-dimethylethyl) 6-methyl 
estd: (2a(6A)) as a clear oil: ? : 

boc i yi h 

25 2a(5B) (0.400 g, 1 .28 imriol) was dissolved in NaOMe' (0.5 M, 12.8 mL) and 

heated to 60°C for 5 k The reaction was cooled to 0°C and 3 N HC1 (4.6 inL) was 
added slowly. After 2h at 0°C the reaction wais poured intp saturated aqueous 
NaHC0 3 (50 mL). The mixture was extracted with CH 2 C1 2 (3 x 50 mL) and the 
combined organics were dried over anhydrous sodium sulfite. : The crude ester was 

30 purified by flash dhromatogrq)hy on Si0 2 eluting with 'chloroforih/acetohe (0-2-4% 
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acetonej^ive 0.290g ( 0.85 mmol, 66%) of (lS-exo)-5-JRylmethyl>2,5- 
diazabicyclo[2.2.1]heptane-2,6-dicarboxyUc acid, 2-(l,l-dimefhylethyl) 6-methyl 
ester (2a(6B)) as a clear oil: 



15 



20 




2a(6A) (0.280 g, 0.81 mmol) was dissolved in absolute EtOH (10.0 mL) 
and Pd/C (10% Pd, 0.080 g) was added. An atmosphere of H 2 was introduced via a 
balloon and the reaction was stirred at 25°C for 20 h. The Pd was removed by 
1 0 filtration through celite followed by rinsing with EtOAc. The volatiles were removed 
in vacuo to give 2a(l) (0.205 g, 99%) as viscous yellow oil. This compound was 
taken on directly without purification. MS(ES)=m/z 257. 1 8 [M+HJ\ HPLC RT = 
1.223 min (95%) (YMC S5 ODS column, 4.6 X 50 mm; 10-90% MeOH/^O 
gradient,* 0.1% TFA; 4 mlJmin, 220 nM detection): 




BOC \ A H 



Example 2b: Production of 5S-(5a, 8a, 8aa)]-4-(HexahydroTl^-dioxo-5 5 8- 
methanoimidazo[l,5-a]pyraz^ 



H ,o 



toe 



2a (0,1 15 & 0.264 mmol) was dissolved in anhydrous methylene chloride (3 mL) and 
arfijrdrpus TFA (1.0 mL) was added at 25°C. After 1 h, the, reaction was concentrated 
25 inyficuo wi the resulting residue was dissolved in methylene chloride and poured 
mtq saturated aq NaHC0 3 . This solution was then extracted with methylene chloride 
. v/ (3 ;> xl0nJt) and the c^bmed orgamc^ dried oyer anhydrous sodium sulfete.. This 
..gave .0.089 g (97%) of free. 2b as a yellow ; solid. MjS (ES):m/? 35^09 [M+Naf. , 
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HPLC RT = 1.477 min (100%) (YMC S5 ODS column, 4.6 X 50 mm; 10-90% 
MeOH/H 2 0 gradient,* 0.1% TFA; 4 mL/min, 220 nM detection). 

Example 2c: Production of [5S^5^8a,8aa)l-7-(4-Eluoroben2^ 
nitro-l-naphthalenyl>5,8^nethanoii^^ (2c) 




[5SK5c^8a,8aa)]-Tetrahydro-2^ 
methanoimidazo[ 1 ,5-a]pyrazine- 1 ,3(2H,5H)-dione (2c(l)) (0.077 g, 0.228 mmol) was 
dissolved in methylene chloride (2.0 mL) and TEA (0.127 mL, 0.912 mmol) and 4- 

1 0 DMAP (0.001 g) were added. The reaction was cooled to 0°C and 4- 

fluorobenzoylchloride (0.040 mL, 0342 mmol) was added. The reaction was then 
slowly warmed to 25°C. After 3 h, the reaction Was diluted with methylene chloride 
(50 mL) and then washed successively with IN HC1 and sat aq NaHC0 3 then and 
dried over anhydrous sodium sulfite. The crude riiaterial was purified by preparative 

15 TLC on silica etating ''^^'^adetone in cUbrofoim to give 0^022 g of 2c as a yellow 
solid! HPLC: 100 % at 2.960 min (retention tiirie) (YMC S5 ODS column 4.6 x 50 
Tmrlj 1 0-9b% aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4 
mlTmin, monitoring at 220 nm), MS (ES): m/z 461.07 [M+H] 4 . The starting material 
was made as described following. 

20 [5SK5^8a,8aa)]-Teti^ , 

methanounidazo[l3-a]pyr2^e^l3(2B^5H)-dione (2c(l)) 




[5S^5)^ 

methanoimidi^[l,5-a]py^^ acid, i,ir^^ylethyi ester 

25 (2c(2)) (0.160 g, 0.37mmol) was dissolved in methylene chloride (5.0 mL) and TFA 
(1 .5 mL) was added at 25°C. After 1 .5 h, the reaction was concentrated in vacuo and 
redissolved in methylene chloride. This solution was washed with sat aq NaHC0 3 . 
The aqueous layer was extracted with methylene chloride (3 x 25 mL). : The combined 
organics were then dried over anhydrous sodium sulfate. Concentration in vacuo gave 
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0. 1 15 g of2c(l) as a yeUow solid. HPLC: 93 % at 1 .747 mTn^retention time) (YMC 
S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing 
0.2% phosphoric acid, 4 mlVmin, monitoring at 220 mn). MS(ES):m/z 369.07 
[M+MeOH] + . 

5 [5S-(5a,8a,8aa)]Hexahydro-2-(4-nitro-l-naphthalenyl)-l^-dioxo-5,8- 

memanoimidazo[l^-a]pyrazine-7(8H)-carboxylic acid, 1,1-dimethylethyl ester 

(2c(2)) 




2a(l) (0.220 g, 0.856 mmol) was added to a suspension of freshly activated 4A 
10 molecular sieves (0.300 g) in dry toluene (10.0 mL). To this mixture was added 4- 
nitronaphthal-l-isocyanate (0214 g, 1.0 mmol). After stirring at 25°C for 14 h, DBU 
(0,166 mL. 1.11 mmol) was added and tiie reaction was heated at 80°C fo^^^ After 
2h, the reaction was cooled to 25°C and then poured into 1 N HCl (50 inL). This 
, solution was extracted with methylene chloride (3 x 30 mL) and the combined 
1 5 organics were dried over anhydrous sodium sulfate. The crude material was purified 
by flash chromatography on silica eluting with 0-2-6% acetone in chloroform to give 
0.21 1 g of 2c(2) as a yellow foam. HPLC: 95 % at 3,130 min (retention time) (YMC 
S5 ODS column 4.6 x 50 tntr> 3 10-90% aqueous methanol over 4 minutes containing 
oi^^o^ (ES): m/z 439.19 

20 [M+Hf. 

Example 2d: Production of [5S-(5a,8a,8aa)]-2-(4-Cyano-l- 
naphthalenyl)tetrahydro-7^5-isoxazolyI^^ 

a]pyrazine-l^(2H^5£6-dione (2dLibSynl), [SS-(5(x,8a,8aa)]-2-(4-Cyano-l- 
naphthalenyI)hex^ydro-l,3^oxo-5,8-^ 

25 carboxylic acid, 4-fluorophenyl ester (2dLibSyn2), [5S-(5a,8a,8apc)]-2-(4-Cyano- 
l-naphtha!enyI)tetrahydro-7-[^^ 

ihethanbihiidazd[l,5-a]p^ (2dULibSyn3) & [5S- 

(5<x,8a,8aa)]-2^4-Ctyano-l^^ 

dioxp-5 9 8-methanoimidazo[l^-a]p^azm (2dLibSyn4) 

30 Solution Ph^e Library Synthesis J 

The below procedure is a general approach to the synthesis of SARMs of the present 

! invention in a solution phase library format A more detailed description of individual 
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compounds made via this combinatorial approach follows. A series of free amine 
starting materials analogous to 2c(l) (0.05mmol, prepared as described above) were 
dissolved in dichloromethane (1 .5 mL) in a polystyrene tube with a coarse frit. N,N- 
(Diisopropyl)aminomethyl polystyrene (3.49 mmol/g, 60 mg) was then added to each 
5 reaction vessel followed by addition of the desired acid chloride, isocyanate, 
chlorofonnate or sulfonyl chloride (0.10 mmol) in 0.5 mL dichloroethane by 
automated synthesizer. The reaction vessels were shaken at 25°C for 24 h and then 
Tris<2-Aminoethyl)amine Polystyrene HL (200-400 mesh, 3.3 mmol/g, 75 mg) was 
added to each reaction vessel and the vessels shaken again for 1 8 h at 25°C. The 
10 liquid from each tube was drained into pretared 2.5 ml STR tubes and the resin was 
rinsed with dichloromethane (3 x 0.25 mL). Hie pretared tubes were then 
concentrated and analyzed by analytical HPLC and LC-MS. HPLC: (Phenomenex- 
Prime 5\i C-l 8 column 4.6 x 50 mm duting with 1 0-90% aqueous methanol over 4 
minutes containing 0A% TFA, 4 miymin, monitoring at 220 nm). 



15 



20 



[5SK5a^8aa)]-2^ 
isois&olylcarbonyI)-5,8-m^^ 

... (2dLibSynl) ; 




- : [5S^ 

a]pyrazin-2(3H)-yl)-l-i^^ (2d(l)) (0.030 g, 0.094 mmol) was 

dissolved in dichloromethane (2.0 mL) in a polystyrene tube with a coarse frit N,N- 
(Diisopropyl)aminomethyl polystyrene (3.49 mmol/g, 65 mg) was then added to each 

25 reaction vessel followed by addition of isoxazolacid chloride (0.025 g, 0.19 mmol) 
The tube was shaken at 25°C for 24 h and then Tris-(2-Aminoethyl)amine Polystyrene 
HL (200-400 mesh, 3.3 mmol/g, 75 mg) was added to the reaction vessel and it was 
shaken dgain for 1 8 h at 25°C. The liquid was drained into pretared 2.5 ml STR tube : , 
and the resiii was rinsed ^th dichloromethane (3 x 0.25 mL): Concentration in vacuo 

30 gave the erode 2dLflt>Synl (0.058 g) was a yellow solid. No purification was 

necessary. HPLC: 100 % at 2.237 min (retention time) (YMC S5 ODS column 4.6 x 
50 mm, 1 0-90% aqueous methanol over 4 minutes containing"02% phosphoric acid, 4 
: ml Jrn\^ monitoring at 220 nm). MS (ES): m/z 414.11 |M+H] V ~ 
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[5S-(5a,8a,8aa)]-2-(4-Cyano-l-naphthalenyl)hexahydro-l^-dioxo-S,8- 
mefhanoimidazo[l^-a]pyrazine-7(8H)-carboxylic acid, 4-fluorophenyl 

ester (2dLibSyn2) 




2d(l) (0.030 g, 0.094 mmol) was dissolved in dichloromethane (2.0 mL) in 
a polystyrene tube with a coarse frit N^-(Diisopropyl)aminomethyl polystyrene 
(3.49 mmol/g, 65 mg) was then added to each reaction vessel followed by addition of 

1 0 4-fluorophenylchlorofonnate (0.033 g, 0. 1 9 mmol) The tube was shaken at 25°C for 
24 h and then Tris-(2-aminoethyl)amine Polystyrene HL (200-400 mesh, 3.3 mmol/g, 
75 mg) was added to the reaction vessel and it was shaken again for 1 8 h at 25°C. 
The liquid w^s drained into a pretared 2.5 ml STR tube and the resin was rinsed with 
dichloromethane (3.x 0.25 mL). Concentration in vacuo gav0 crude 2dLibSyn2 

15 (0.053 g) as a yellow solid. No purification was necessary. HPLC: 93 % at 2.987 
min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol 
over 4 minutes containing 02% pho^hbric acid, 4 mL/min, monitoring at 220 nm). 
MS (ES): m/z 457.07 [M+H]V : - ' 



L^-^^ou,oau;j-^-^^yano-XHO^pnm^ 

i imidazol^yl)suKonyl]-5,8-methanounidazo[l3-a]pyra2ine-l^(2H,5H)- 

dione (2dLibSyn3) 




CN 



25 : 2d(l) (O.OiO g, 0.094 mmol) was dissolved in dicUoromefhane (2.0 ml,) in a 

polystyrene tube with a coarse frit N^^iisopropyl)aminomethyl polystyrene 
(3.49 mmol/g, 65 mg) was then added to each reaction vessel followed by addition of 
imidazolesulfonylchloride (0.034 g, 0.19 mmol). Hie tube was shaken at 25°C for 24 
h and then Tris-(2-aminoethyI)amine Polystyrene HL (200-400 mesh,3.3 mmol/g, 75 

30 mg) was added to the reaction vessel and it was shaken again for 18 h at 25 ( °G.. i The 
liquid was drained into a pretared 2.5 ml STR tube and the resin was rinsed with 
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dichloromethane^^. 0.25 mL). Concentration in vacuo gave the crude 2dLibSyn3 
(0.043 g) as a yellow solid No purification was necessary. HPLC: 70 % at 1 f 603 
min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol 
over 4 minutes containing 02% phosphoric acid, 4 mL/min, monitoring at 220 nm). 
i MS (ES): m/z 463.07 [M+Hf. 



[5S^5a,8a,8aa)]-2^4<tyano-l-naph&alen 

dioxo-5,8-methanoimidazo[l,5-a]pyrazine-7$^ 

(2dLibSyn4) 




2d(l) (0.030 g, 0.094 mmol) was dissolved in dichloromethane (2.0 mL) in a 
polystyrene tube with a coarse frit N,N-(Diisopropyl)anMnomethyl polystyrene 

1 5 (3.49 mmol/g, 65 mg) was then added to each reaction vessel followed by addition of 
4-fluorophenylisocyanate (0.026 g, 0.19 mmol). The tube was shaken at 25°G for 24 
h and then Tris-(2-aminoethyl)amine Polystyrene HL (200-400 mesh, 3.3 mmol/g, 75 
mg) was added to the reaction vessel and it was shaken again for 18 h at 25°C. The 
liquid was drained into a pretared 2.5 ml STR tube and the resin was rinsed with 

20 dichloromethane (3 x 0.25 mL). Concentration in vacuo gave the crude 2dLibSyn4 
(0.058 g) as a yellow solid. No purification was necessary. HPLC: 100 % at 2.890 
min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol 
over 4 minutes containing 0.2% phosphoric acid; 4 mL/min^ monitoring at 220 nm). 
MS (ES): m/z 456^4 [&+Hf . V--.^v, "^M^^V-:*.. 



Example 2e: Production of (3act,4p,7p,7aa)-4-(Octahydro-4,7-dimethyl-l^- 
dioxo^-epoxy-2H-fcoindol-2-yl)-2^ 




30 (3aa,4p,7p,7aa)-Hexaliydro-4 ,7-epoxyisobenzofuran-l^-dione (2e(l)) 
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Sir 

Freshly distilled dimethyl furan (1.60 mL, 15.3 mmol) was dissolved in CH 2 C1 2 (2-0 
mL) and maleic anhydride (1.0 g, 10.2 mmol) was added. The reaction was stirred at 
25°C for 16,h and was then concentrated in vacuo to give a yellow solid. This solid 
was dissolved in ethyl acetate (30 mL) and Pd/C (10% Pd, 0.200 g) was added. 
Hydrogen was then introduced by a balloon and the reaction stirred for 24 h. The Pd 
was removed by filtration through celite rinsing with EtO Ac followed by 
concentration in vacuo to give 2e(l) (1 .69 g) as a white solid. 2-Dimensional NOE 
experiments confirmed the structural assignment to be that of 2e(l). 



(3aa,4p,7p,7aa)^(Octahydro^ 

y^2^tri£luorometiiyr)benzonitrile (2e) 



A solution of 2e(l) (640 mg; 3.44 mmol, 1.07 eq) and TsOH (10 mg, cat amount) in 
1 5 toluene (5 mL) was heated in a sealed tube for 2 days. The reaction mixture was 
cooled to room temperature and then concentrated under reduced pressure. 
Purification by 'flash chromatography on silica gel eluting with 50% EtOAc/hexanes 
r ; gave 400 mg (1.10 mmol, 34 %) of 2e as a white solid HPLC: 99% at 3.04 min 

(retention time) (YMC S5 ODS column 4.6 x 50 nun, 10-90% aqueous methanol over 
20 4 minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 inn), MS 
. (EST): miz 382.2 j>^N^^ ^ 

Example 2f: Production of (3act,4p,7P,7aa)-4-[4-[2-(4- , : ^ - ; 
FIuorophenoxy)ethyI]octahydro-7-metty 
25 2-(trifluoromethyI)beiizoiiitrile (2f) 



DEAD (0.06 mL, 0.380 mmol, 1 .5 eq) was added to a solution of 
triphenylphosphine (100 mg, 6.380 mmol, 1.5 eq) in THF (1.3 mL) at room 
30 temperature under an inert atmosphere. After stirring for 10 mins, 4-fluorophenol (43 
mg, 0380 mmol, 1.5 eq) was added in one portipiL /.The reaction i^ture was stirred 1 
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for 5 mips, (3aa,4p,7p Jaa)^[octahydro^2-hydroxye%l>7-methyl4,3^ox^ 
: 4,7-qx>xy-2H4soindol-2-yl]-2<t^^ (2f(l)) (100 mg, 0.254 

mmol, 1 eq) was added and stirring was continued for 3-5 h. Purification by flash 
chromatography on silica gel eluting with 50% EtOAc/Hexanes followed by 
5 preparative chromatography [HPLC: 1 1.93 min (retention time) (YMC S5 ODS 
column 20 x 100 mm ) 0-100% aqueous methanol over 10 minutes containing 0.1% 
TFA, 20 mL/min, monitoring at 220 nm)] gave 72 mg (58%) of 2f as a solid HPLC: 
99% at 3.74 min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% 
aqueous methanol over 4 minutes containing 0J2% phosphoric acid, 4 mL/min, 

1 0 monitoring at 220 nm), MS (ESI): m/z 487.1 [M-H]\ 

The starting compound, 2f(l), was made by the following procedure: 
A solution of n-BuLi (83 mL, 133.0 mmol, 1.2 eq, 1.6 M in hexanes) was 
added to a stirred solution of 2-methylfuran (10 mL, 110.8 mmol, 1 eq) in THF (85 
mL) at 0°C under inert atmosphere. The reaction mixture was stirred for 4 h at room 

15 temperature then cooled to 0°C. Ethylene oxide (83 mL, 166.3 mmol, 1.5 eq) was 
added dropwise and the reaction mixture was allowed to warm to room temperature 
overnight After quenching with saturated aqueous NH 4 C1, the resulting layers were 
separated and the aqueous layer was extracted with EtjO (2 X). The combined 
organic layers were dried over NajSC^ and concentrated rader reduced pressure. 

20 Distillation at atmospheric pressure (170-185 °C) gave 10.13 g (80.3 mmol, 72%) bf 
5-methyl-2-furanethanol (2f(2)) as a light yellow oil: 



A solution of 2f(2) (252 mg, 2 mmol, 1 eq) and 4-(2,5-dihydro-2,5-dioxo-lH- 
25 pyrrol^l -yl)-3-trifluorome£hyIbenzonitrile (798 mg, 3 mmol, 1 .5 eq) in CH 2 C1 2 (10 
mL) was stirred at room temperature for 2 days. The reaction mixture was 
conc^tratisd undo: reduced pressure. Purification by flash chromatography on silica 

gel eluting with 65% EtOAc/hexanes gave 217 mg of pure (3aa,40,7P,7aa)-4- • 
[l,3,3M>7,7a-hexahydro-4^2-hydroxy^ 
30 isoindol-2-yl]-2-(trifluorome^^^ ,(2f(3A)), 73 mg of pure 

(3acMa,7a,7aa)^[l,3,3M^ 

4,7-^xy-2H4somdol-2-yl]-2^tr^ (2f(3B)) and 310 mg of a 

mixture of both 2f(3A) and 2f(3B). All three fractions were isolated as white solids . 
with a total isolated yield of 6Q0 mg (1.53 mmol, .76,5%). 2f(3A): HPLC 90% at 2.56 
35 min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol 



WO02/0061^M mm PCT/US01/19665 

over 4 minutes containing 0.2% phosphoric acid, 4 mlVminTmonitoring at 220 nm). 
2f(3B): HPLC 90% at 2.56 min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 
10-90% aqueous methanol over 4 minutes containing 0.2% phosphoric add, 4 
mL/min, monitoring at 220 nm). 




B HO 




10 



15 



A solution of 2f(3A) (0.2 g, 0.51 mmol, 1 eq) and 10% Pd/C (43 mg, cat) in 
EtOH (12 mL) was stirred under a hydrogen atmosphere at room temperature for 2 h. 
The reaction mixture, was filtered through celite and concentrated under reduced 
pressure to give 0.2 g (0.51 mmol, 100%).of 2f(l)as a white solid. HPLC: 95% at 
2.59 min (retention time) (YMC S5 ODS column 4.6 x 50 mm eludng with 1 0-90% 

• aqueous methanol over 4 minutes containing 0.1% TFA, 4 mL/min, monitoring at 220 

. nm), MS (ESI): m/z 394.97. [M+H]*: . 



N< 



.9 ~ 




H.H 



. : :::!.■ 



Example 2g: Production of (3aa,4p,7P,7aa)-4-[4-(2-BromoethyI]octahydro-7- 
methyl-l^-dioxo-4,7-epoxy-2H-isoindol-2-yl]-2-(triflu6romediyr)benzoiu 




A solution of 2i^i)(495 mg, 1J26 inmol, 1 eq) and pyridine (0. 1 mL 1.26 
mmol, 1 eq) in dH 2 Cl 2 (2 nil) was addalto a solution of Ph 3 PBr 2 (636 mg; i.51 
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mmol, 12 eq) in CH 2 C1 2 (2ml) at 0°C. The reaction mixture was stirred at room 
temperature for 3 hr, then the solvent was removed under reduced pressure. Hie 
resulting residue was washed 2X with 1 0 ml portions of EtOAc-hexane (6:4) and the 
combined washings were purified by flash chromatography on silica gel eluting with 
5 60% EtOAc/hexane to give 390 mg (0.85 mmol, 67.7%) of 2g as a white solid. 
HPLC: 99% at 3.51 miri (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10- 
90% aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4 mL/rnin, 
monitoring at 220 nm). MS (ESI): m/z 456.7 [M-H]\ 



1 0 Example 2h: Production of (3aa,4p,70,7aaH-[Octahydro^ 
methj«^Hiioxo^;7H5poxy-2H-fc^ 
(2h) 



15 •:: 




(3ao,4p ,7P Jaa)-4-[4-[2-[[(l,l-DimethylethyI)to 

methyi-l,3-dioxo-4,7-epoxy^^ (2h(l)) 
(0.031 g, .0.061 mmol) was dissolved in THF (0.5 mL) and transferred to a 
polypropylene container followed by codling to 0°C./ HF-pyridine (-47% HF, 0.1 

20 mL) was then added. After 15 min, the reaction was complete as determined by LC 
and was poured into cold sat aqueous NaHC0 3 . The mixture was extracted with 
CH 2 C1 2 (3 x 10 mL). The combined organic layers were washed with 1 N HQ (1 x 20 
mL) and dried over anhydrous NajSO^ 2h was isolated as a yellow oil. No 
purification was necessary 

25 HPLC: 95% at 2.59 min (retention time) (YMC S5 ODS column 4.6 x 50 mm 

eluting with 10-90% aqtieous methanol over 4 minutes containing 0.1% TFA, 4 
mLteiiC^inomto MS (ESI): m/z ; 394.97 |M+H]V " 

Thest^^ 2h(l),wasmadebythefoUowingproced 

To a solution of 5-inethyl-2-furanethanol 2f(2) (2.00 jg, 15.9 mmol) in DMF 

30 (50 mL) was eidd^d imidazole (1 .62 g, 23^9 mmol), followed byteh- 

butyldimethylsilyl chlbride (2.63 g, 17.5 mmol). After 2 h ! af 25°C, tte reaction was 
poured into diethyl ether (300 mL) arid washed witt water (1 x 100 mL), IN HC1 (1 x 
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100 mL^watev (1 x 100 mL), brine (1 x 50 mL) aad dried^r anhydrous MgS0 4 . 
Cmde2-[2-[[(l,l^imefeylethyl)dimethylsilylJo^ (2h(2)) was 

analyzed by LCMS and NMR and determined to be pure enough to be carried on 
directly to the next step. HPLC: 100% at 4.347 min (retention time) (YMC S5 ODS 
5 column 4.6 x 50 mm eluting with 1 0-90% aqueous methanol over 4 minutes 
containing 0. 1 % TFA, 4 mL/min, monitoring at 220 nm): 



2h(2) (4.0 g, 18.9 mmol) and maleic anhydride (1.42 g, 14.51 mmol) were 
1 0 dissolved in dichloroethane (10 mL) and stirred at 25°C for 60 hours. The volatiles 
were then removed in vacuo and the resulting orange oil was dissolved in absolute 
ethanol (50 mL) and Pd/C (10 % Pd, 1.00 g) was added Hydrogen was then 
introduced via a balloon. After 3h, the reaction was filtered through celite rinsing 
with EtOAc and concentrated in vacuo. The crude anhydride was purified by rapid 
1 5 flash chromatography in SiO z eluting with acetone/chloroform (0-2-4% acetone) to 

give 1.30 g of (3aa,4p,7PJaa)^[2-[^ 

oxy]e%l]hexahydro-7-methyM^ (2h(3)) as 

a clear oil, in addition to 3.00 g of the starting 2-[2-[[(l,l- 
dMethyiethyl)dta^ Characterization by proton 

20 NMR spectroscopy showed only the exo isomer. 1H NMR, 400 MHz, CDC13, 3.83 

XI * T— £ A O /I TT J " T_ O O TT~\ 1 f\C /I XT . A T— O TT—N 1 Hf\ O OC fC 

H, m), 1.55 (3 H, s), 0.82 (9 H, s), 0.00 (6 H, s): - - 




25 : • :uml(j-: i'AlO .-• ;;/..• ,0-,.; ,,. : . ;\ ,.. - .. /.;!■ • j .-,! . 

2h(3) (0.250, g, 0.8 mmol) and 4-ammo-2-trifluoi<)memylben2onitCLle (0. 124 

g, 0.668 mmol) were suspended in dry toluene (2.0 mL) in a sealed tube. MgS0 4 

(0.200 g) and triethylamine (0.5 mL) were men added and me tube was sealed and 

placed in a oil bath at 125°C. After 40 h, the reaction was cooled to 25°C, filtered and 

30 concentrated in vacuo. The crude material was purified by flash chromatography on 

Si0 2 eluting wi1hCH 2 a2 to giye 0-U 1 g of 2h(l) as ayeUowMKd.HPLC: 92% at 

. 4203 min (retention time) (YMC S5 ODS column 4.6 x 50 mm ejutmg with 10-90% 
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aqueous methan^^ver 4 minutes containing 0.1% TFA, 4 mL/min, monitoring at 220 
nm). MS (ESI): m/z 53 1.1 [M+Na] + : 

CF, 




10 



15 



20 



Example 2i: Production of [3aR-(3aa,4p,7p ,7aa)]-4-[Octahydro-4-methyH^- 
dioxo-7-[2-[4^trifluoromethyI)pheno^ 

(trifluoromethyI)benzonitrile (2iA), faster eluting antipode and [3aS- 
(3aa,4p,7p;7aa)]-4-[Octah^^ 

(trifluoromethy^phenoxy]ethyl]-4,7-epoxy-2H-isoindol-2-yI]-2- 
(trifluoromethyI)benzonitrile (2iB), slower eluting enantiomer 

CF 3 

NC 




The rac^c cx>n^ 

individual antipodes by chiral noimal phase liquid chromatography." A Chifalpak AD 
column (50 x 500 inm) was used eluting with 85% hexanesh .5% methanol/7.5% 
ethanol, @"50mI7riiiiL UV detection at 220 nm was used The fester eluting isomer 

isomer 2iA (retention time = 55.86 min) was found to have 95.8% ee ([a]^ 5 = - 

53.02% C = 3.134 mg/cc in CHjCy and the slower eluting isomer 2iB (retention time 

= 62.86 min) was 86% ee ([afc 25 - +48.74°, C = 2.242 mg/cc in C£l 2 ClJ by analytical 
; chifal normal phase chroin&ography. 

Example 2 j : Production of (aR)- a-Methoxybenzeneacetic acid, 1~ 

[(3ac^4p,7p,7aa)-2K4H^^ 

epoxy-4H-isoindoI-4-y] ethyl ester C2j) 



25 
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(3aa,4p/7(5,7aa)-4-[4-[2-[[(l,l-D^ 

7-methyl-l,3Hiioxo^,7-epoxy-2H-isoindoi-2-y^ 

(2j(l)) 



5 




A solution of 4-amino- 1 -naphthalenecarbonitrile (19.2 g, 1 14 mmol) and 
maleic anhydride (14.0 g, 1 13 mmol) in AcOH (230 mL) was heated at 1 15 °C for 12 
h. After cooling to rt, the reaction mixture was cpncentrated under reduced pressure 
then diluted with CH 2 C1 2 (2.5 L). The organic layer was washed 3X with H 2 0 (3 L), 

10 IX with sat. aq Na^Oa (1 L) and IX with brine (1 L), dried over MgS0 4 and 
concentrated to -200 mL under reduced pressure. Purification by flash 
chromatography on cation exchange resin (60 g, CUBX13M6 from United Chemical 
Technologies) eluting with CH 2 C1 2 gave 25.6 g (88%) of 4-(2,5-Dihydro.2,5-dioxo- 
lH-l-yl)-l-naphM^ as a yellow solid; HPLC 96% at 2.48 min 

1 5 ffhenomenex-ptime S5-C1 8 column 4.6 x 50 mm, 1 0-90% aqueous methanol over 4 
minutes containing .0.2% phosphoric acid, 4 inLAnin, monitormg at 220 nm), MS 
(ES): m/z 249^5 JMtHf., ' : : ~ i^L ,. :0 , r: ,, : ,[ .... 

, ^2,5-^ 4.03 
mmol) : was suspended in benzene (6.0 mL) in a sealed tube and 2h(2) (1.11 g, 5.24 

20 mmol) was added. The reaction was heated at 60°C for 16 h and then cooled to 25°C. 
The benzene was removed in vacuo to give a yellow solid. The solid was dissolved in 
1 ethyl kcetate (40 mL) and Pd/C (10% Pd, 0.300 g) was added. Hydrogen was then 
introduced via a balloon.. - After 4 h, the reaction-was filtered through oeUte rinsing 
with ethyl acetate. Concentration in vaa/o gave a palp ydlow solid. 1 (Which was 

25 purified by flash chromatography on silica gel eluting with acetone/chloroform (0% - 

1.5% -3% acetone) to give2j(l) (L53 g) as a yellow foam.. : HPLC: 86%^ 4.173 min 

(retention time) (YMC S5 ODS column 4.6 x 50 mm eluting withal 0-90% aqueous 

methanol over 4 minutes containing 0.2%' phosphoric add, 4 n^min, moliitoring at 

220 um). 

30 , : "'\- 

r if - •"' - ;V & 4 -X 
(3a^4p,7p,7aa)^[Oct&ydro^ 

2H-isoindol-2-yl]-l-naphtiiialenecarboiiitrae (2j(2)) 



-63- 



WO 02/00617 




2j(l) (1.37 g, 2.97 mmol) was dissolved in THF (8.0 mL) and transferred to a 
5 polypropylene bottle and cooled to 0°C. HF-Pyridine (2.0 mL) was then added. After 
20 min, the reaction was carefully poured into cold sat aq sodium bicarbonate and 
extracted with methylene chloride (3 x 30 mL). The organics were then washed with 
1 N HC1 and dried over anhydrous sodium sulfate. Concentration in vacuo gave the 
2j(2) (0.99 g) as a yellow foam which was not purified further. HPLC: 96% at 2.443 
10 and 2.597 (atropisomers) min (retention time) (YMC S5 ODS column 4.6 x 50 mm 
eluting with 10-90% aqueous methanol over 4 minutes containing 0.2% phosphoric 
acid, 4 mL/min, monitoring at 220 nm), MS (ES): mJz 399.02 [M+Naf. 

- (ctR)-a -Methoxybenzerieacetic acid, 2-[(3aa,4P*7P ,7aa>2-(4-cyano-l- r 
15 naphthalenyI)octahydro-7-methyM,3-diox^ 

•. ■• -bh ; , *:H ■ .... \ ester (2j) . . LI . : • 

20 2j(2) (0200 g, 0^575 mmol) was added to a solution of WSDCC (0J138 g, 

0.719 mmol) and (R)-mandelic add (0.096 & 0.575 mmol) in dichloromethane (6.0 
mL). 4-DMAP (0.005 g) was then added and the reaction stirred at 25°C for 4 h. The 
mixture was then diluted with dichlorometfcane and washed with 1 N HQ (2 x 10 
mL), once with sodium bicarbonate (10 mL) and dried over anhydrous sodium sulfate. 

25 Cbiicttitratiori in vaduo gave 2j (0.220 g) as a yellow solid which was not purified 
f^^y^lJ2: \06% at 3283 mm (retention time) (YMC 1S5 ODS columi 4.6 x 50 
inm eluting : with 10-90% aqueous methanol over 4 minutes containing 0.2% 
phosphoric acid, 4 mL/min, monitoring at 220 nm), MS (ES): m/z 547.26 [M^Na]*. 

Example 2k: Production of (3aa,4p,7P,7aa)-7-[2-[[(l,l- 
30 DimethylethyI)dimethylsilyIJoxy]e^ 

nitro-l-naphthalenylH,7-epoxy-lH-isoindole-l r 3(2H)-dione(2k) 
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(3ac^4p,7p,7aa)-4-[2-[[(l,l-Dimethy^^ 

tetrahydro-7-methyl-2-(4-nitro-l-naph^^ 

l^(2H)-dioiie(2k(l)) 




° V TBS 



' A solution of 2h(2) (455 mg, L894 mmol) and l-[4-nitronaphthalene]-lH- 
pynx>le-2,5-dione (254 mg, 0.947 mmol) in benzene (2 mL) was heated at 60°C 
overnight l-[4-nitronaphthalene]^^^ was made as described in 

10 2j(l). The reaction mixture was concentrated under reduced pressure to give crude 
2h(2) as a brown solid, which was used directiy in the next step without further 
purffication. ' 

(3ao^4p,Sp,7p,7aa>7-[2-[[(14-Dimethylethyl)dimethyIsflyl]o^^ 
15 S-hydrczy^-ffiethyM^^ 

dione(2k) A ^h'^u U;?,'o(l /tis^*:^-> ? ■.: .* 

BH 3 »THF (0.95 mL, 0.95 mmol, 1M solution in THF) was added to a solution 

of crude 2k(l) (0.95 mmol) in THF (2 mL) at 0°C. After 2k(l) was consumed, the 
reaction mixture was concentrated under reduced pressure. The resulting residue was 
20 then dissolved in toluene (2 mL), MejNO (71 mg, 2.84 mmol) was added and the 
^mixture, was heated to reflux oveqoight. The reaction mixture, was then cooled io ri, 
■:,:'!• /added to H 2 0 ^djextracted withEtOAc. X3X).(;The combined organic layiers were 
, : dried pvCTiMgS0 4 ;an^ cpncratrated ^ under r^ 
^ chromatography on Si0 2 eluting with a mixture of 75% EtpAc/30% hexanes, gave 
25: r -130.2 mg (26%) p£ 2k as a brown solid HPLC: 94% at 3.92 min (retention time) 
(YMC S5 QDS column 4.6 x 50 mm eluting w 4 
') minutes containing 0.2% phosphoric acid, 4 mL/min, mpmtoring ;V at 220 nm), MS 
: (ES): m/z 527.5 [M+H] + . (. { : , ; f0 ^mv> a.m.- ;-.« ? , ; v 
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Example 21: Pi^Kction of (3aa,4p^p 5 7p 5 7aa)-Hexahydro-5-hy3roxy-7-(2- 

hydroxyethyI)^methyl-2-(4-iutro-l-naph^ 

l,3(2H)-dione (21) 




A mixture of TBAF (0.3 mL, 0.296 mmol, 1 M solution in THF) and HF (0.3 
mL, 50% m H 2 6) in CH 3 CN (6 mL) was added to a solution of 2k (104 mg, 0.197 

mmol) in THF (2 mL) at 0°C. The reaction mixture was stiired overnight at rt After 
the starting material was consumed, as was evident by TLC, H 2 0 and EtOAc were 
10 added and the layers were separated The aqueous layer was extracted with EtOAc 
(IX) and the combined organic layers were washed with H 2 0 (IX ) and brine (IX), 
dried oyer Na2SQ 4 and concentrated under reduced pressure. Purification by flash 
chromatography on Si0 2 eluting with 5% MeOH/CH 2 Cl 2 gave 61.2 mg.(75%) of 21 as 
, : a yellow solid.; HPLC: 99% at 2.47 min (retention time) (YMC S5 ODS column 4.6 x 
15 50 mm eluting with 10-90% aqueous methanol over 4 minutes containing 0.2% 
....... f ; , phosphoric acid, 4 mL/min, monitoring at 220 nm), MS (ES): mlz 411.2 [M-H]\ 



Example 2m: Production of (^za^^^l^iv^l^l^ 

nuorophenoxy)ethyl]hexahydro-5-hydroxy^methyl-2-(4-nitro-l-naphthalenyI^ 
20 4,7-epoxy-lH-isoindole-l^(2H)-dione (2m) t .^iteU~» 

■ : '• 6 2 N< 




DBAD (37.7 mg, Q.164 mmol, 1.5 eq)was added to ^solution of PPh 3 (43 mg, 
0.164 mxhol, 1.5 eq) in TiJF (1 mL). Afti stiiiing for lO mins, 4-fluorophenol (18.3 
25 mg, 0.164 mmol,* L5 ieq) was added and the reaction mixture was stirred for a further 
5 mins. A solution of 21 (45 mg, 0. 109 mmol, 1 eq) in THF (1 mL) was added and the 
mixture was stirred at rt overnight HPLC showed the crude reaction mixture to n - 
contain mostly starting diol (21), so this mixture was added to a preformed mixture as 
^before of PPh 3 (86 mg, 3 eq), DBAD (75.4 mg, 3 eq) and phenol (36.6 mg, 3 6qj) in 
30 THF (4 mL) at rt Stirring was continued until all of 21 was consumed as was evident 
M by HPLC. The reaction was concentrated under reduced pressure. Purification by 
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preparati^^hromatography [HPLC at 15.2 min (retentioiiTro) (YMC S5 ODS A 
column 20 x 100 mm 3 10-90% aqueous methanol oyer 15 minutes containing 0.1% 
TFA, 20 mL/min, monitoring at 220 nm)] gave 25.0 mg (45%) of 2m as a light 
yellow solid. HPLC: 99% at 3.53 min (retention time) (YMC S5 ODS column 4.6 x 
5 50 mm eluting with 1 0-90% aqueous methanol over 4 minutes containing 0.2% 
phosphoric acid, 4 mlVmin, monitoring at 220 nm), MS (ES): m/z 505.2 [M-H]". 

DB AD (37.7 mg, 0.164 mmol) was added to a solution of PPh 3 (43 mg, 0.164 
mmol) in THF (1 mL). After stirring for 10 mins, 4-fluorophenol (18.3 mg, 0.164 
mmol) was added and the reaction mixture was stirred for a further 5 min. A solution 

10 of compound 21 (45 mg, 0. 1 09 mmol) in THF (1 mL) was added and the mixture was 
stirred at rt overnight HPLC showed the crude, reaction mixture to contain mostly 
starting diol (compound 21), so this mixture was added to a preformed mixture as 
before of PPh 3 (86 mg), DBAD (75.4 mg) and phenol (36.6 mg) in THF (4 mL) at rt 
Stirring was continued until all of 21 was consumed. The reaction was then 

15 concentrated under reduced pressure. Purification by preparative chromatography 
[HPLC at 15.2 min (retention time) (YMC S5 ODS A column 20 x 100 mm, 10-90% 
* aqueous methanol over 15 minutes containing 0.1% TFA, 20 ml/min, monitoring at 
220 nm)] gave 25.0 mg (45%) of 2m as a light yellow solid. . HPLC: 99% at 3.53 min 
(retention time) (YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% aqueous 

20 methanol over 4 minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 
220 nm), MS (ES): m/z 505.2 [M-H]V . • . , > r ,, .. ~. 

Example 2n: Production of [3aR-(3^ai4p^7p;7aa^ 

iiy ui uAy e iliy i)-7~iueiii^ 1-i ^-iUuAU^,7^puiy-^j^-iSOiiiuOx-A-yAj -x- 

naphthalenecarbonitrile (2nA) & [3aS-(3ao^4p ) 7P,7aa)]-4-[Octahydro-4-(2- 
25 hydroxyethyl>7-met^^ 

naphthalenecarbonitrile (2nB) i . i.\ !: 





Racemic 2j(2) was separated into its enantiomers i by preparative chiral HPLC 
30 (CHIRALPAK AD 5 x<50 cm column; eluting with 20% MeOH/EtOH (1:1) in 
heptane (isocratic) at 50 TnTTmin, @ 220 ixai) to give the faster eluting compound 2nA 
(Chiral HPLC: 13.54 min; CHIRALPAK AD 4.6 x 250 mnl' column; eluting with 
20% MeOH/EtOH (1:1) in heptane at 1 mlJmin) and the slower dutinig compound 
2nB (Chiral HPLC: 14.99 min; CHIRALPAK AD 4.6 x 250 mm column; eluting with 



-67- 



WO 02/00617 ^^T/US01719665 

20% MeOH/Et0^1:l) in heptane at 1 mL/min). The absolute conformation for 
compounds 2nA and 2nB have not been established. For simpUcity in nomenclature, 
we have designiated compound 2nA as having an <5 R" configuration and compound 
2nB as having a "S" configuration. Enantiomerically pure products derived fix>m 
5 2nA will be designated as having a "R" configuration and enantiomerically pure 
products derived from 2nB will be designated as having a "S" configuration. 

Example 26: Production of [3aR-(3aa 5 4p,7p,7aa)l-4-[4-[2-^- 
Fluorophenoxy)ethyl]octahydro-7-meth^ 

1-naphthalenecarbonitrile (2oA) & [3aS<-(3aa,4P,7p/7aa)l^[4-[2-(3- 
10 Huorophenoxy)ethylloctahydro-7-methyl^^ 
1-naphthalenecarbonitrile (2oB) 





To a solution of triphenylphosphine (0.0524 g, 0.20 mmol) in THF (2.0 mL) 
15 was added DBAD (0,046 g, 02 mmol)l ! After 10 min, 3-fluorophenol (0.018 mL, 0.2 
mmol) was added. After 10 additional minutes, enantiomerically pure 2nA (0.050 g, 
0.133 mmoi) was added! ^er 3 h at i25 in vacuo 

and purified \y preparative HPLC QftAC S5 ODS 20 X 100 iiuii, iti-90% aqueous 
methanol over 1 < mmrfe^cniitairimg 0.2% TFA; 20 mlVmin, monitoring at 220 nm) 
20 to give- 6.031 g of cbmpbiind 2o A as a white solid i This process was repeated with 
enantiomerically pure compound 2nB to. yield 2pB. 2oA: HPLC: 100% at 3.80 min 
; (retention time) (YMC S5 ODS column 4 T 6 x 50 mm, 10-90% aquepus methsuiol oyer 
4 minutes containing 0.2% phosphoric acid, 4 jnUmm 9 monitoring at 220 nqa), MS 
(ES): m/z 471.65 [M+Hf, [a^ 25 ^ -47371 (c '=,4.412 mgfec, CH 2 Cy. 2oB: HPLC: 
25 100% at 3.80 min (retention tiiiie) (YMC S5 ODS column 4.6 x 50 mm, 10-90% 
: aqueous 1 methanbl' over 4 minutes ^ containing 0^% ; phosphoric add, 4 mlVmin, 

■ '^mtorin^ at 220 nmj, MS (ES): m/z 47L65 [M+HT, [o]^ = +24.3 (c = 4.165 
mg/cc, CH 2 Cl2). Vi : ' • 
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Example 2p: Production of [3aS-(3aa,4p,5P,7p,7aa)]-4-Ffctahyfr^ 
(2-hydYoxyethyI)-4-methyl-l,3-dto^ 

naphthalenecarbonitrile (2pA) & [3aR<3aMP,5p,7P,7aa)]^-[Octahy^dro-5- 
hydroxy-7<2-hydroxyethyO^-methyl-l^-dioxo^,7-epoxy-2H-isoindol-2-yiJ-i- 

naphthalenecarbonitrile (2pB) 






H0 S 










^»OH 


ho«^ 
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'hh m>" 



,CN 



10 



15 



20 

■ f . 



25 



(3aMP,7B,7aa)^l4-p-U(lA-»meth^^ 
l^^a,4,7,7a-hexahydro-l^oio-4,7-epoxy-2H-isoindol-2-yIl-l- 

naphthalenecarbonitrile (2p(l» 




•■ f 



4-(2,5-Dmydro-2,5^oxo-lli-l^ (18.3 g, 68.7 

mmol) was added to a solution of 2h(2) (26.6 g, 110.6 nmioi)m benzene (75 mL) and 

heated to. 60°C overnight ( After cooling %^.^-^!i^S a P^W^^S^ r ^ 
Sunder reduced pressure: The residue was treated; wi&MeOH (250 ;mL) witii stirring 

'at 0°C for 10 mini The resulting solid watered, washed with cold MeOH (2 X 10 
mL) and dried to give 26.7 g (7^.5%) of 2p(l) as a yellow soUd.r HPLC analysis of 
the above solid revealed it to y-95%'^-(fmx: caDmaDs: 95% at 2.48 min 
(Phenomenex-prime S5-C18 column, 4.6 x 50 mm, ,10%790% aqueous methanol over 
4 minute gradient; with 02% MJQ^. detecting at 220 nm)). ,. The ffltrate was then 
; concentrated under reduced pressure and Jh&ie^ting soM was cbipmatographed, 
elutmg wim 3% ^ne^p^to give an ^gionaj 4J6 g of 2p^l3%^ giving a 
total final yield of 92.5%. 



(3aa,4p,5p,7p,7aa)-4-[7-[2-[[ttA-Dlmeth^^^ 

naphthalenecarbonitrile (2p(2)) 
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TBS' 




10 



15 



20 



25 



A mixture of 2p(l) (10 g, 20.46 mmol) and RhCl(PPh 3 ) 3 (0.947 mg, 1.02 
mmol) was evacuated and filled with argon (3X). THF (200 mL) was added and once 
all particulates had dissolved, catecholborane (4.4 mL, 40.93 mmol) was slowly 
added dropwise. When the formation of product ceased, as was determined by HPLC, 
the reaction mixture was cooled to 0°C and quenched with phosphate buffer (330 mL, 
pH 12) then EtOH (130 mL) and H 2 0 2 (300 mL, 30% aq sol) were added Once 
boronate was consumed, the mixture was extracted with CH 2 C1 2 (3X) . and the 
combined organic layers, were washed with IN NaOH, 10%. aq NaHSQ 3 (1:1, IX) 
and brine (IX). The combined washes was extracted with CH 2 C1 2 (IX) and the 
combined organic layers . were dried, over Na^C^.. . Purification by , flash 
chromatography on silica gel eiuting with 10% to 30% acetpn^OH[Cl 3 gradient over 
25 min gave 7.1 g (68%) of 2p(2) as a light yellow solid HPLC conditions: 98% at 
3,82 min (Phenomenex-prime S5-C1 8 column 4.6 x 50 mm, 10%-90% ^queous 
methanol over 4 minute gradient with 0.2% H^O^ detecting at 220 nm). r 



[3aS^aa,4p,5p,7pJaa)]^[7-[2-[[(14-^^ 
ethyI]octatiydro-5-hyfooxy^ 

naphthalehe^oiiitrile £p(3^ and 13ak-(3a£4p^^^^^ 
Il(l,mimethyIethyI)dimethyIsayl]o^ 

dioxo^,7-epoxy-2H-isomdol-^ (2p(3B)> 




fiH* & H 'Hg 

The racemic compound 2p(2) was separated into the individual enantiomers 
by chiral normal phase liquid daromatography. A Chiralpak OD column (50 x 500 
mm) was psed, eiuting with 13% EtOH/hexane^ over 99 min at 50mL/min detecting 
at 220 n^ The fester eiuting isomer 2p(3A) had a retention time = 45 min and the 
slower eiuting isomer 2p(3B) had a retention time = 66 min. 



30 [3aS-(3aMP,5P;7p/7a^ 

i;3-diox<^,7-epoxy-2H-isoin^^ 
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I3aR-(3aa,4p^p,7p 5 7aa)J-4-[Octahy(iro-5-hydroxy-7-(2-hydroxyethyI)-4-methyI- 
l,3-dioxo-4,7-epoxy-2H-isoindoI-2-yl]-i-naphthalenecarbonitrile,(2pB) 

2p(3A) (0.84g, 2.14 mmol) was dissolved in 2% 12 N HCl/EtOH (20 mL), 
stirred for 5 minutes and concentrated under reduced pressure. Purification by flash 
chromatography on silica gel eluting with 5-10% MeOH/CH 2 Cl 2 gave 0.57 g (88%) of 
2pA. 2pA which came from the faster eluting isomer (2p(3A)) was found to be 
99.7% eeby analytical chiral normal phase chromatography. HPLC conditions: 
99.7% at 2.17 min (Chiralcel OJ 44.6 X 250 mm, 10 micron, 40°C, isocratic 80% 
Heptane / 20% EtOH/MeOH (1 :1), 1.0 rnUmih., detection at 288 nm). 

; 2p(3B) (0.86 g, 2.19 mmol) was dissolved in 2% 12N HCl/EtOH (20 mL), 
stirred for 5 minutes and concentrated under reduced pressure. Purification by flash 
chromatography on silica gel eluting with 5-10% MeOH/CH 2 Cl 2 gave 0.60 g (90%) of 
2pB. 2pB which came from the slower eluting isomer (2p(3B)) was found to have 
87.1% ee by analytical chiral normal phase chromatography. HPLC conditions: 

87 :f ° /o (Cb^&l OJ 44.6 X 250 mm,' 10 micron, 40°C, isocratic 80% 

heptane / 20% EtOH^eOH (1:1), 1 10 inlVmin., detection at 2$8 nm). 

'The absolute ^conformation ^''c6n^bunds v 2pA''''and' 2pB 'has not been 
For "simplicity in nomenclature, we have 



25 



i compound 2pA as 

having an "S" configuration ^ aoii compound 2pB as having a "R" conl&guration. 
Enantiomerically pure products derived from compound 2pA will be designated as 
haying • a ! '^'' configuration and > eoantiomeaically pure; products derived from 
compound 2pB will be designated as haviiiff a '^"omfiimraKm 

rft^r,-^- -1*5 /it- *.~o-ihy&n*iil #l :r. {'{7.0 ; t%ii d'i^^^Wihilvif'- '» ■ ' 
Eiample 2q: Produictidn of [3aS-(3aa;4^^ - ^ 

Ctyanophenoxy)eth^ 

(2qA) and [3aRn(3a<x,4p^p,7B,7aa)l-4. 
l7-[2K4-Cyanophenoxy)ethyI]octahydro-^ 
epo^-2H-jsoindoI-2-yI]-^ U 



30 





DBAD (26 mg, 0.1 15 mmol) was added to a solution of PPh 3 (30 mg, 0,1 15 
1- 0.115 
mmol) was added and the reaction mixture was stirred for a further 5 rain , Compound 



-71- 



WO 02/00617 ^^T/USOl/19665 

2pA (30 mg, O.Ovbmmol) was added and the mixture was stirred at rt for 1 h. The 
reaction was concentrated under reduced pressure. Purification by flash 
chromatography on silica gel eluting with 30% acetone/70% CHC1 3 gave 23.1 mg 
(0.047 mmol, 61.7%) of compound 2qA. HPLC conditions: 95% at 3.06 min (YMC 
5 . S5 ODS 4.6X50 mm, 10%-90% aqueous methanol over 4 minute gradient with 0.2% 

H3PO* detecting at' 220 nm).~ MS (ES): m/z 494.09. [M+Hf. [a] D = 53.30°, C = 4.5 
mg/cc in THF, @ 589 nm)^ 

DBAD (26 mg, Q.115 mmol) was added to a solution of PPh 3 (30mg, 0.115 
mmol) in THF (0.65 mL): After stirring for 10 min, 4-cyanophenol (13.6 mg, 0.115 

10 mmol) was added and the reaction mixture was stirred for a further 5 min. Compound 
2pB (30 mg, 0.076 mmol) was added and the mixture was stirred at rt for 1 h. The 
reaction was concentrated under reduced pressure. Purification by flash 
chromatography on silica gel eluting with 30% acetone/70% CHC1 3 gave 203 mg 
(0.041 mmol, 54.2%) of compound 2qB. HPLC conditions: 90% at 3.07 min (YMC 

1 5 S5 ODS 4.6X50 mm, 1 0%-90% aqueous methanol over 4 minute gradient with 0.2% 

j H 3 P0 4 , detecting at 220 nm). MS (ES): m/z 494.09 (M+HJ*. [<x] D = -42.87% C - 6.6 

Example 2r: Production of (3aa,4p,7p,7aa)-4-[4-[2-[(6-Chloro-l ,2-benzisoxazol- 
3-yI)oxy]ettiyl]ocfcihyd^ 
20 naphthalenecarbonitrile (2r) • wij-a v 




To a sohitibn of PPhj (52 mg, 0.20 mmol) in 0.5 mL THF was added DBAD 
(46 mg, 0.20 mmpl) as one solid portion. The! resulting mixture was stirred for 10 
25 min before 6-cM6ro-3-hydroxy-l,2-ben^ (34 mg, 0.20 mmol) was added. 

Stirring was continued for 10 min before a solution of 2j(2) (50 mg, 0.13 mmol) in 
0.5 mL THF was introduced via canula. The resulting mixture was stirred at ambient 
temperature -for 24 b/concOTtrated "and purified by preparative "reverse phase HPLC 
• ~ ' (YMC S5 ODS 20 x 100 mm column; eluting with 30-100%' ^ 
30 v containing 0.1% TFA ovei* 10 min at 20 mLtein) to yield a white ^blid. The bbtained 
' ^sohds ; were dissolved in CHjCl^ wa&ed with sa£ NaHC0 3 Solution, drirf over 
tia^Ot arid r cbhcentrated to yield 50 mg (71%) of 2r as a coioriess dill HPLC: 26% 
ai 3.89 mm and ^ 
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ODS column 4.6 x 50 mm Ballistic, 10-90% aqueous methanol over 4 minutes 
containing 0.2% H 3 P0 4 , 4 mL/min, monitoring at 220 nm)^ MS (ES): m/z 528.4 [M+ 

Example 2s: Production of (3acc,4p,7P,7aaH-[Octahydro-4-methyl-7-[2-[(6- 
5 nitro-lH-indazol-3-yl)oxy]ethyl]-l^ 
naphthalenecarbonitrile (2s) 




To a solution of 2j(2) (50 mg, 0.13 mmol) in toluene (1 mL) was added ADDP 
(50 mg, 0.20 mmol), 6-nitro-3-mdazolinone (36 mg, 0.20 mmol) and n-BujP (50 ^L, 

10 0.2 mmol). The resulting mixture was heated to 80°C for 24 h, concentrated and 
purified \>y a combination of preparative reverse phase HPLC (YMC S5 ODS 20 x 
100 mm column; eluting with 30-100% aqueous MetiH containing 0.1% TFA over 10 
min at 20 mL/min) and flash chromatography (silica gel, 25% acetone in CHC1 3 ) to 
give 17 mg (25%) of 2s as a yellow solid. HPLC: 24% at 3.60 min and 76% at 3.74 

15 min (mixture of airopisomers, retention time) (YJMC^SS ODS column 4.6 x 50 mm 
Ballistic, 10-90% aqueous methanol over 4 minutes containing 0^% H 3 PO 4 , 4 
mL/min, monitoring at 220 nm), MS (ES):"m/z 537.6 [M+ Hf. 

Example 2fc Production of [3aS-(3aa,4|5, 5P,7P,7ia)]-4-[7-[2-(l^-Benzisoxa2ol-3- 
yIoxy)ethyI]octahydro-5-hydroxy^methyl-l^dioxo^,7-epoxy-2H-isoindol-2- 
20 ylj-l-naphthalenecarbonitrfle (2t) 



■ -i jiJj - *V 

rs\ . . n:m 

. PPh 3 (47 mg, 0.1 8 mipol), DBAP (41 . mg, ,0.18 mmol), . 3-hy^j^-l^- 
benzisoxazole (24 mg, 0.18 mmol) and compound 2pA (35 mg, 0,09 mmol) were 
reacted according to the procedure given for 2r. . Purification was achieved by reverse 
25 phase HPLC (YMC S5 ODS 20 x 100 mm colmnn; eluting with 30rlOQ% aqueous 
MeOH containing 0. 1 % TFA oyer f lQ min at 20 n^min) to yield a white solid. The 
obtained solids were dissolved in CR 2 CL^. washed with sat NaHCOj solution, dried 
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over NajSO,, and concentrated furnishing 29 mg (64%) of 2t as a colorless oil. HPLC: 
96% at 3.29 min (mixture of atropisomers, retention time) (YMC S5 ODS column 4.6 
x 50 mm Ballistic, 0-100% aqueous methanol oyer.4 minutes containing 02% H 3 P0 4 , 
4 mT7mm ; monitoring at 220 nm), MS (ES): m/z 5 10.2 [M+ H]\ 

Example 2u: Production of [3aR-(3ad,4p, 5p ,7p,7aa)]^|7-[^ 
3-yloxy)ethyI]octahydro-5-hydroxy^ 
yl]-l-naphthalenecarbonitrile (2u) 



10 



15 




20 



PPh 3 (47 mg, 0.18 mmol), DBAD (41 mg, 0.18 inmol), 3-hydroxy-l,2- 
benzisoxazole (24 mg, 0.18 mmol) and 2pB (35 mg, 0.09 mmol) were reacted 
according tp the procedure given for 2r. Purification was achieved by reverse phase 
HPLC (YMC S5 ODS 20 lx 100 nm colum^^^ 

containing 0.1% TFA oyer, 1 0 min at 20 mVmin) to yield a jyhite solid.; The obtained 
solids were dissolved in CR 2 Qp washed with .sat r NaHC0 3/ s(^T^on J dried over 
Na2S0 4 and concentrated fu rnishing 23 mg (51%) of 2u as a colorless oil. HPLC: 
95% at 3.29 min (mixture of atropisomers, retention time) (YMC. SS.ODS column 4.6 
x'50 mm Ballistic W methanol p vear 4 minutes containing 0.2% H 3 P0 4 ; 

4 mT/min, monitoring at 220 nm), MS (ES): m/z 510.4 [M+ H]*. 



Example 2v: Production 6f (3ao^py7&7^ 

ethyloctahydro-l^-dioxo^,7^pdxy-2H-iSoindol-2-yI]-l-naphthalenecarbonitra^ 

(2v) ~-H'- J >: W : 



25 , 




2-Ethyl-5-(2Thiydroxyetiiy^fiaraii (2v(l)) 
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n-BuLi (2.5 M in hexane, 4.4 mL, 11 mmol) was added to a solution of 2- 
efoylfuran (1.05 mL, 10 mmol) in THF (10 mL) at -25°C. The solution was wanned 
to rt and stirred for 3 h. Ethylene oxide (0.75 mL) was added at -78°C. The reaction 
was stirred for 0.5 h at -15°C and overnight at rt Aqueous sat. NH 4 C1 was added and 
5 tbe „ J ™ x ^ re was ; extracted with ether (3X). The combined extracts were washed with 
water ; (IX) and brine (IX) and dried over . NajSCV Purification /by flash 
chromatography on silica gel eluting with 30% EtbAc/70% hexane gave 1.12 g (8.02 
mmoL 80.2%) of 2v(l) as a yellow oil. 

1 0 (3aa,4p,7P,7aa)-4^4-Ethyl-Wa,4,7,7a^ 

dioxo^,7-epoxy-2H-isoindol-2-yl]-l-naphthalenecarbonitrile(2vC2)) 

NC^^s^ JOB. 




i-y. A blution' of 2v(l) (286''^ 
15 : ~ "iH^r-jfl^ 2.00 mmol) in benzene (2 mL) was 

- 'stirred at '60°C for 2 n. : ' The reaction mixture was concentrated under deduced 
" pressure: 1 The yellow solid,"2v^i), was used directiy m me next step. 

20 T ^ 

•:- •■'<<:■,, ■:■ * •., .-i.. ■• . 




A mixture of 2v(2) (764j^^li7;n^l)'-''and 10% Pd/C (115 mg, cat) in 
25 EtOAc (36 mL) was stirred under a hydrogen atmosphere at rt for 2 h. The reaction 
mixture was filtered through celite and concentrated under reduced pressure to give 
779 mg of crude 2v(3). l^irificatioh of this mide product by flash chromatography on 
silica gel eluting with 70% EtOAc/30% hexane gave 235 mg (0.6 mmol, 30.1%) of 
2v(3). HPLC conditions: 99% at 2.84 win (YMC S5 ODS 4.6X50 mm, 10%-90% 
30 aqueous methanol over 4 minute gradient with 0.2% E^PO* detecting at 220 nm). MS 
(ES):m/z 391.12 [M+H] + . 
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(3aa,4PJP,7aa)^[4-[2-(4-(^ 

epoxy-2H-isoindol-2-yI]-l-naph<halenecarbonitrile(2v) 

5 DBAD (44.2 mg, 0.192 mmol) was added to a solution of PPh 3 (50.4 mg, 

0.192 mmol) in THF (1 mL). After stirring for 10 mins, 4-cyanophenol (23 mg, 0.192 
mmol) was added and the reaction mixture was stirred for an additional 5 mins. 2v(3) 
(50 mg, 0.128 mmol) was added and the mixture was stirred at rt for 2 h. Hie reaction 
was concentrated under reduced pressure. Purification by flash chromatography on 
1 0 silica gel eluting with 40% EtOAc/60% hexane gave 43 mg (0.087 mmol, 68.4%) of 
compound 2v as a white solid HPLC conditions: 99% at 3.65 min (YMC S5 ODS 
4.6X50 rrrm j 10%-90% aqueous methanol over 4 minute gradient with 0.2% HjPO^ 
detecting at 220 mn). MS (ES): m/z 492. 16 [M+H] *. 

Example 2w: Production of [3aS-(3aa,4p£0;7p,7aa)]-4-[7-l2~ 
15 (Acetyloxy)ethyl]oc^ 

isoindol-2-yl]-l-naphthalenecarbonitrile (2wA) and [3aR-(3aa,4p, 5P,7P,7aa)]- 

4-[Octahydro-5-hydroxy-7^2-hydroxyefhyO 
isoindol-2-yil-l-naphthdehecarb6nitrile^wB) 




20 ■;; ' : : ^ ■;■ ; ' ' : " ' 

A racemic inixt^ 2pA and 2pB (1.90 gram) were dissolved in 

lOO.mL of anhydrous THF in a 2 L flask. Antydrous ^-biit^i-methyl ether (900 
mL) and vinyl acetate (40 mL) were transferred into the flask with stirring and lipase 
(20 g, type n, crucl^ fixmi porcine pancreas; Sigma, Cat# 13126) was added. The 



25 rea&6nmix& 5 -'grams of the 

lipase and 20 mL of vinyl acetate were added The reaction was stirred; at rt for an 
additional 19 h, stored at 4°C without stirring for 36 h and then stuxpd at rt for another 
22 h (until the desired % ee was apparent by chiral HPLC). To monitor the reaction, 
200 uL of the mixture was withdrawn and centrifuged The supernatant (100 uL) was 

30 dried under nitrogen and the resulting residue was dissolved in 10Q,,uL of EtOH and 
subjected to HPLC analysis: , 5 . v - , 

1) : Reverse phase. HPLC: , Qplunan, , YMC-ODS AQ 150x4.6; flow rate, 12 
mL/min; sample size, 10 uL 
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solvent A,: 1 mM HQ in water, solvent B, MeCN; monitored at 300 nm 
Gradient: 

Time(min) 0 8 8.5 9,5 10 12 
B% 30 60 85 85 30 30 
5 2) Chiral-HPLC: Column, CHERALCEL OJ 4.6 x 250 mm 
mobile phase' Hexane/MeOH^tOH (8:1:1) 
flow rate, 1 mL/min; sample size, 20 uL 
monitored at both 220 and 360 nm 

performed at 25°C&40°C. 
10 (for ee% determination of reaction mixture) 

The enzyme was removed by filtration and filtrate was concentrated under 
vacuum. The resulting mixture was dissolved in CHC1 3 and adsorbed onto silica gel 
(63-200 microns). These solids were applied ,to a VI&,pa^.p.cm.^^yLC is 

1 5 vacuum liquid chromatography iisirig glass funnels having 24/40 joints at the bottom) 
containing a 5 cm bed height of silica igeV (25-40 niicrbns) and a step gradient was 
earned out. The gradient was. £l 00% £ CHC1 3 -. in the : .first v 3 r frsQtiQns, . , followed by 
CHC1 3 -1% MeOH (3 fractions), CHCl 3 -2% MeOH (3 fractions), CHCl 3 -3% MeOH (3 
fractions), CHCl 3 -4% MeOH (3 : fractions), and finally with CHCl 3 -5°/o MeOH (3 

20 fractions). !The volume of the fractions was 100 mL until teaching CHCl 3 -3% MeOH 
and from that point on it was 200 mL. 2wA elutes in the last two fractions of 100% 
CHC1 3 and imtil the first fraction of CHCl 3 -2% MedH. ; 2 wB elutes starting with the 
second fraction of CHCl 3 -2% MeOH, and continues to toe tirst fraction of CHd 3 -5 5 /o 
MeOH. The mule compound 2wB contained a small amount of a colored impurity' 

25 which was removed by a Sephadex column [LH-20 swollen in CHa 3 -MeQH (2:1), 
. column (2.5 cm ID. & 90 cm long) to yield 631 mg of cbmpduncl 2wB. Compound 
2wA: HPLC conditions: 98% at 7.2 min (method 1), dhiral HPLC conditions: 29.0 

min-@ 25^C (method 2). C^mpoimd 2wBi , H?]LC JwMtipas: ; ^8% . ( at^6 min 

(method 1), chiral HPLC conditions: 96% ee at 25.7 min (@ 25°C) & 19.8 min (@ 

30 40°C) (method 2). if ^ 1 > : oii- : ^ - - b vv =^ i n , ; 

Example 2x: Production of (3aMP>7p,7aa)^[4^2T[[(14-^^^^^^ • J; 
DMethylethyl)dto^ 

dioxo-4,7-epoxy-2H4soindol-2-yl]-2-(trifluoromethyl)beozom & • : 



-77- 



10 



15 



20 




WO 02/00617 ^^/USOl/19665 

l^M>7,7a-hexahydro-7-methyl-l>dioxo^J-epoxy-2H-isomdol-2-yl]-2- 
(trifluoromethyDbenzonitrile (2xA & 2xB) 




^TBS 



hh' 




Compound 2h(2) (2.00 g, 8.50 mmol) and 4-{2^-Dihydro-2,5-diox6-lH- 
pyrrol-l-yi>2-tri£luoromemylbeii2onitrile (1 .50 g, 5.60 mmol) were mixed in 

benzene (5.0 mL) and heated at 60 °C for 14 h, men cooled to 25 b C. The solvent 
was removed at 40°C under vacuum for 1 h to give the crude material which was 
purified by flash chromatography on Si0 2 eluting with 0.5% EtOAc/CH 2 Cl 2 to give 
2.0 g of compound 2xA and 1.3g of compound 2xB, both as light brown solids. 
Compound 2xA: HPLC: 95% at 4.200 min (retention time) (YMC S5 ODS column 
4.6 x 50 mm eluting with 10-90% aqueous methanol oyer 4 minutes wntaining 0.2% 
phosphoric, add, 4 mlVmin, monitoring at 220 nm), MS (ES): m/z, 507, 1 [M+H] + . 
Compound 2xB: HPLC: 95% at 4.20 min (retention time) (YMC S5 ODS column 4.6 
x 50 mm eluting with 10-90% aqueous methanol over 4 mmutes containing 0.2% 
phosphoric acid, 4 mL/min, monitoring at 220 nm), MS (ES): m/z 507, 1 [M+H] * 

Example 2y: Production of [3aRK3aa,4p3P,7p,7aa)]-4-[7-[2-[t(l,l- : 
: IManethyle^ 

4,7-epoxy4H-jfebmdol-2^ & [3aS- 

(SaMp.SP^p^aaM^-P-IKl,!- ' f " 

DmiemylemyDdtoeraylsUynoxy^ 

4J^iroxy-2H-isomdol-2-yl] (2yA & 2yB) 



W2» 



TBS 




res 



25 Compound 2xA (1.40 g, 2.77 mmol) and RhClOPPl^ (0.128 g, 0.14 mmol) 

were mixed in a flask. The flask was then evacuated and filled with argon three 
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times, followed by the syringe addition of THF (3.0 mL). Once all particulates were 
dissolved, catecholborane (0.59 mL, 5.54 mmol) was added dropwise. The reaction 
mixture was stirred at 25°C under argon for 30 min, then cooled to 0 °C. Phosphate 
buffer (pH=7, 20 mL) was added, followed by EtOH (10 mL), 30% H 2 (VH 2 0 (2 mL). 
5 The reaction mixture was stirred at 0°C for 3 h, then extracted with dichloromethane 
(3 x 25 mL). The combined organic layers were washed with 1 N NaOH (25 mL), 
10% Na^Oj (25 mL) and brine (25 mL). The crude material was then concentrated 
and purified by flash chromatography on Si0 2 eluting with 2% EtOAc/CH 2 Cl 2 to 10% 
EtOAc/CH 2 Cl 2 to give 0.63 g of a racemic mixture of compounds 2yA & 2yB as a 
1 0 light yellow solid HPLC: 99% at 3.867 min (retention time) (YMC S5 ODS column 
4.6 x 50 mm eluting with 10-90% aqueous methanol over 4 minutes containing 0.2% 
phosphoric acid, 4 mT7mtn, monitoring at 220 nm), MS (ES): m/z 525.1 [M+H] 
The racemic mixture of compounds 2yA & 2yB was separated by normal 
phase preparative chiral HPLC using a Chiracel OD column (5 cm x 50 cm), eluting 
1 5 with 13% solvent B (EtOH) in solvent A (Hexane), flow rate: 50 mUm™ Compound 
2yA eluted from 34 min to 38 min and compound 2yB eluted from 44 xiiin to 49 min. 
Enantiomeric excesis was detennined by chiral HPLC. Compound 2yA: >99% ee 
(12.576 miri (retention timet) (Chiracel OJ colinnn 4.6 x 250 mm eluting wife 
isocratic 85% heptane / 15% MeOH/ethahol (1:1), 1 mL/min^ monitoring at 220 nm, 

20 40 b C). C^mpbun(i 2yB: 99% ee (18.133 iniri (retention time) (Chiralcel OJ column 
4.6 x 250 mm eiuting with isbcratic 85% heptane / 15% MeOH/e&anol (1:1), 1 
ml/min, monitoring at^0 v nm, 40°C). i;r>; , >r . ; : il>;? ... ; 

j T^eabrofate^ 2yB were not established. 

For simplicity in nomenclatoej.compound ^yA is d^gnated herein as haying an *R" 

25 configuration and compound 2yB as having an "S" configuration. Enantiomerically 
pure products derived from compound 2yA are designated herein as having a "R" 
configuration and enantiomerically pure products derived from compound 2yB are 
designated herein as having an "S" configuration. 
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Example 2z: Production of [3aR-(3aoc,4p^p,7P,7aa)]^-[Octahydro-5-hydroxy-7- 
(2-hydroxyethyI)^methyl-i;5Mliox^ 
(trinuoromethyObenzonitrfle & [3aS-(3aa,4P^P,7p,7aa)]^ 
hydroxy-7-(2-hydroxyethyl)-4Hmeto^^ 
) (trifluoromethyI)benzonitrile (2zA & 2zB) 



CN NC 





10 



15 



20 



25 



if 



Compound 2yA (1 80 mg, 0.34 mmol) was dissolved in 2% HCl/EtOH (5.0 
mL). After 30 min, saturated NaHC0 3 was added and the aqueous layer was extracted 
with dichloromethane (20 mL x 3), washed with brine and dried over NajSC^ to give 
135 mg of compound 2zA as a white solid HPLC: 99% at 2.257 min (retention time) 
(YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% aqueous methanol over 4 
minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm), MS 
(ES):m/z 411.1 [M+H] + . < 

The above procedure was repeated with compound 2yB to yield the desired 
diol compound 2zB in similar yield; - 

Example 2a(i): Production of [3^3a^4P£P/7p/7a^^^ 
pyridiny^oxy]ethyl]oct^y^ 
. ispmdoM-yl]-^trmuorome 

CF 3 . 




Triphenylphosphine (0.026 g, 0.098 mmol) md .DBAD^O.023 g, 0.098 mmol) 
were mixed in THF (0.5 mL). After allowing the previous mixture to react for 45 
min, 2-hydroxy-6-chloropyridine (0.016 g, 0.100 mmol) was added, the mixture was 
allowed to stir for 10 min and compound 2zA (0.020 g, 0.049 mmol) was added The 
reaction mixture was stirred at 25°C for 2 h and then the crude material was purified 
by preparative TLC, eluting with 10% ac«tone/CHCl 3t to give 0.014 g of compound 

t -80- 
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2a(i) as a light brown solid. HPLC: .100% at 3.370 min^etention time) (YMC S5 
ODS column 4.6 x 50 mm eluting with 10-90% aqueous methanol over 4 minutes 
containing 0.1% IT A, 4 niUmin, monitoring at 220 nm), MS (ES): m/z 522.08 
[M+H]\ 



Example 2b(i): Production of (3aa,4p,5p,7P,7aa)-4-I4-Ethyloctahydro-5- 
hydroxy-7-(2-hydroxyethyl)-l^-dioxo-4,7-epoxy-2H-isoindol-2-yll-l- 
naphthalenecarbonitrile (2b(i)C) 



10 



NC 




15 



2U 



25 



tert-Butyl-[2^5^diyI-iuran-2-y^tho^l-dimetbyI^ilane (2b(i)A) 



Imidazole (255 mg, 3.75 mmol) and TBSC1 (414 mg^2.75 mmol) were added 
to the solution of (2v(l)) (350 mg, 2.5 mmol) in DMF (4 mL). The mixture was 
stirred at rt tor 15 lir and then 1UU mg (0.66 mmol) of additibnai itsSci was added to 
drive the reaiction to completion.- After stirring for an additional hour* tile reaction 
mixture was diluted with diethylether (1 00 mL) and washed With water (20 mL), 1 N 
HC1 (20 mL), water. (20 mL) and brine (20 mL). The organic layer was dried over 
Na^C^ and concentrated under reduced pressure to give 509 mg of compound 2b(f)A 
(80.3%) as a yellow oil. 
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(3ao,4p,7p /7aaH-[4-[2-[[^ ^ 

ethyl-l,3;3a,4,7,7a-hexahydro-l^ 

naphdialenecarbonitrile (2b(i)B) ^ ^ ^ 
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A solution of compound 2b® A (509 mg, 2.00 mmol) and 4-(2,5-dihydro-2,5- 
dioxo-lH4-yl)-l-naphthalenecarbonitrile (498 mg, 2.00 mmol) in benzene (2 mL) 
was heated at 60°C for 18 h. The reaction mixture was concentrated under reduced 
5 pressure to give 992 mg (99%) of crude compound 2b(i)B, which was used directly in 
the next step without further purification. 

(3aa,4p,5pJp,7aa)^-[4-Ethyto 
l^^oxo^,7^poxy-2H-isoindol-2-yl]-l-M^ 

10 • ■: 

A mixture of compound 2b®B (992 mg, 1 .98 mmol) and Rha 2 (PPh 3 ) 3 (1 83 
mg, 0.198 mmol) was evacuated and filled with argon (3X). THF (20 mL) was added 
and once all particulates had dissolved, catecholbprane (0.42 mL, 3.96 mmol) was 
slowly added dropwise. When the formation of product ceased, as was determined by 

1 5 HPLC, the reaction mixture was cooled to 0°C and quenched with phosphate buffer 
(34 mL, pH 7.2) followed by the addition of EtOH (19 mL) and H 2 0 2 (2.9 mL, 30% 
aq sol). After 2 h, additional phosphate buffer (6.8 mL, pH 72), EtOH (3.8 mL) and 
H 2 0 2 (0.6 mL) were added. The reaction mixture was stirred at rt for 3 h. Once the 
boronate intermediate was consumed, the mixture was extracted with CH 2 C1 2 (300 

20 mL) and the combined organic layere were w^hed witii IN NaQH, 10% ?q NaHS0 3 
and brine. The combined organic layers were dried over NajSO^ Purification by 
flash chromatography on silica gel eluting with 10% MeOH/CH 2 Cl 2 gave 75 mg 
(9.3%) of compound 2b® C as a gray solid. HPLC conditions: 97% at 2.43 min 
(Phenomenex-prime S5-C18 column 4.6 x 50 mm, 10%-90% aqueous methanol over 

25 4 minute gradient with 02% H3P0 4 , detecting at 220 nm). MS (ES): in/z 407.18 

Ctyanophenoxy)ethyl]^thyloctahydr^^ 

isoindol-2-yl]-l-naphtihalenecarbonitrile (2c®) i . - 
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DBAD (39.6 mg, 0.172 mmol) was added to a solution of PPh 3 (45.1 mg, 
0.172 mmol) in THF (0.8 mL). After stiiring for 10 min, 4-cyanophenol (20.5 mg, 
0. 172 mmol) was added and the reaction mixture was stirred for an additional 5 min 
5 Compound 2b(f)C (25.0 mg, 0.062 mmol) was added and the mixture was stirred at rt 
for2h. The reaction was concentrated under reduced pressure. Purification by Prep 
TLC eluting with 10% acetone/CHCl 3 gave 18.1 mg (0.036 mmol, 57.6%) of 
compound 2c®. HPLC conditions: 96% at 3.15 min (YMC S5 ODS 4.6 X 50 mm, 
10%-90% aqueous methanol over 4 minute gradient with 0.2% H 3 P0 4 , detecting at 
10 220 nm). MS (ES): m/z 508.14 [M+H] + . 

Example 2d®: Production of (3aa,4p,5p,7p/7aaH-[Octahy^ 

hydroxyethy^^methy^ 

naphthaienecarbonitriie (2d(y) 




Compounds (2j(l)) and (2j(^)) were converted to compound 2d® by 
biotransformation. 

Microbial hydroxylation of compound 2j(l) 
20 Step 1: Reaction 

^ One frozen vial (approximately 2 ml) of Strepiomyces griseus ATCC 10137 
was added to a 500 ml flask containing 100 ml of transforihation medium^ /The 
transformation medium was prepared as follows: to a 2 liter plastic beaker, 20 g of 
dextrose, 5.0 g of yeast extract, 5.0 g of soybean meal, 5.0 g of sodium chloride, 5.0 g 

25 of potassium phosphate, dibasic and one liter of deionized water Were added and the 
mixture was stirred at room temperature for 3 to 30 min. The pH of the mixture was 
then adjusted to 7.0 with 1 NHC1 or 1 N NaOH. * The resulting mixture was ; : 
dispensed into 500 ml flask (1 00 ml per flask). The flasks were covered with 
Bio/Wrap and autoclaved at 121°C for 15 min. and cooled down to room temperature 

30 before use. 
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The culture was incubated at 28°C and 250 rpm for 3 days. One ml of the 
resulting culture was added to a 500 ml flask containing 100 ml of the transformation 
medium and the flask was incubated at 28°C and 250 rpm for 24 hours. Ten rpl of the 
resulting culture was transferred to a 50 ml flask, to which 1 mg of compound 2j(l) in 
5 0.2 ml ethanol was added. Hie flask was incubated at 28°C and 250 rpm for 23 hours 
and the reaction culture was extracted with EtOAc (10 ml). The EtOAc extract was 
dried under N 2 and the residue was dissolved in 1 ml of MeOH (reaction extract). 
HPLC analysis showed that peak area ratio of compound 2d(i) to compound 2j(l) in 
the reaction culture was about 1.1/1. 
10 • - - 

Step 2: Product analysis 
HPLC: 

1 0 nl of the reaction extract was injected into HPLC column (YMC ODS-AQ 
C-18 column, 150 x 6.0 mm i.d). The column was eluted with 1 mMHCl in 
15 water/CH 3 CN at 1 .2 ml/min flow rate: 30 to 60% CH 3 CN over 8 mini, 60 to 85% 
CHjCN over 0.5 min, 85% CH 3 CN for i min, 85 to 30% CH 3 CN over 0.5 min. The 
duents were mbnitbi^d at 300 nik. TVo major peaks with about 1 to 1 area ratio were 

had i^tehtion tiiiies ! 6f 4^55 inin land 7.23 min, respectively, matching the retention 
20 times of authentic samples of compound 2d(i)(4.53 min) and comiiotind (2j(l)j (7.2 
mm). 

: LC/MS a * '-• - -'--i-- • 

; The reaction extract two major UVpeaks. , a : ;. 

: Peak l,Tr 4.68 min: 391 [M+H]*, 343, 319, 303, 289 \. ..-.v.-. 
25: , Peak 2, Tr, 5.35 min: 375 [M+HT, 345 
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Authentic Samples •■.<:• ,-. -; 

Compound 2d®, Tr 4.82 mim 391 [M+Hf, 343, 319, 289 
Compound (2j(l)), Tr 5.48 min: 375 [M+HJV345 ■.. . , 



: As wifl be understood 
^closure, additional SARMs for use in the present inventipn can also be identified in 
accordance with the methods describe*! herein. _For example, a tost pompoimd 
suspected of having selective androgen receptor modulating activity can screened; 
35 for antagonist activity in a hormone-dependent tumor cell line such as a human or 
mouse breast tumor cell line and screened for agonist activity in another nontumor 
androgen receptor containing cell line such as a muscle, prostate or seminal vesicle 
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cell line as described in the assays below. These screening assays can be performed 
routinely in accordance with the teachings provided herein. 

m 

Example 3: AR Binding Assay 
5 For the whole cell binding assay, human LNCaP cells (T877 A mutant AR) 

or MD A 453 (wild type AR) in 96-well microtiter plates containing RPMI 1 640 or . 
DMEM supplemented with 10% charcoal stripped CA-FBS (Cocaleco Biologicals), 
respectively, were incubated at 37°C to remove any endogenous ligand that might be 
complexed with the receptor in the cells. After 48 hours, either a saturation analysis 

10 to determine the for tritiated dihydrotestosterone, [ 3 H]-DHT, or a competitive 
binding assay to evaluate the ability of test compounds to compete with [ 3 H]-DHT 
were performed For the saturation analysis, media (RPMI 1640 or DMEM - 0.2% 
CA-FBS) containing [ 3 H]-DHT (in concentrations ranging from 0. 1 nM to 1 6 nM) in 
the absence (total binding) or presence (non-specific binding) of a 500-fold molar 

1 5 excess of unlabeled DHT were added to the cells. After 4 hours at 37°C, an aliquot of 
the total binding media at each concentration of [^-DHT was removed to estimate 
>t the amount of free [ 3 H]-DHT. The r^ai^gm^a was removed, cells were washed 
, three times with PBS and harvested onto UniFflter GF/B pjlates (Packard), Kfiqroscint 
(Packard) was added and plates counted in a Top-Counter (Packard) to eyaluate the 

20 amount of bound [ 3 H]-DHT. £ ■ ; . . r ; , '",^11^/!/^^".^^ rv 

For the saturation analysis, the difference between the total binding and the 
non-specific binding was defined as specific binding. The specific binding was 
svsiuated by Scstchsrd ssnnlysis to d^t^nnin^ th? K^j for r^TTl-T^T-i'r s«f* p. a ty 
Rodbard, Mathematics and statistics of ligand assays: an illustrated guide: In: J. 

25 Langon and J. J. Clapp, eds., Ligand Assay, Masson Publishing LLSA^Inc, New 
York, pp. 45-99, (1981), the disclosure of which is herein incorporated by reference.^ 

For the competition studies, media containing 1 nM [ 3 H]-DHT and a test 
compound in concentrations ranging from 10" 10 to 10" 5 M were added to the cells. 
Two replicates were used for each sample.- After 4 hours at 37°G, cells were washed, 

30 harvested and counted as described above. The data was plotted as the amount of 

[ 3 H]-DHT (% of control in the absence of test compound) remaining over the range of 
the dose response curve for a given compound. The concentration of test compound 
that inhibited 50% of the amount of [ 3 H]-DHT bound in the absence of competing 
ligand was quantified (IC^ after log-logit transformation. The Kj values wore 

35 detennined by Explication of the Cheng-Prusoff equation to the IC^ values,; where: 

- r! (1 + ^H-DHT) / for 3 H-DHT) 
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After correcting for non-specific binding, IC^ values were determined The IC^ is 
defined as the concentration of competing ligand needed to reduce specific binding by 
50%. Hie f^s for [ 3 H]-DHT for MDA 453 and LNCaP were 0.7 and 0.2 nM 
respectively. 

5 

Example 4: Human Prostate Cell Proliferation Assay 

The effects of test compound on proliferation of human prostate cancer cell 
lines was also examined For that, MDA PCa2b cells, a cell line derived from the 
metastasis' of a patient that failed castration (Navone et al., Clin. Cancer Res., 3, 2493- 

1 0 500 (1 997)), were incubated with or without the test compounds for 72 hours and the 
amount of [ 3 H]-thymidine incorporated into DNA was quantified as a way to assess 
number of cells and therefore proliferation. The MDA PCa2b cell line was 
maintained in BRFF-HPC1 media (Biological Research Faculty & Facility Inc., MD) 
supplemented with 1 0% FBS. For the assay, cells were plated in Biocoated 96-well 

15 microplates and incubated at,37°C in 10% FBS (charcoal-stripped)/BRFF-BMZERO 
(without androgens). After 24 hours, the cells were treated in the absence (blank) or 
presence of 1 nM DHT (control) or with test compounds (sample) in concentrations 
ranging from 10* 10 to 10~ 5 M Duplicates were used for each sample. The compound 
dilutions were performed on a Biomek 2000 laboratory work station. Seventy two 

20 hours later QM uCi. of [ 3 H]-Tli3maidine (Amershatn) was c added per Well and 

incubated for another 24 h followed by trypsinization, harvesting of the cells onto 
GF/B filters. Micro-scint PS were added to the filters before counting than on a 
BedonanTopCount. ; ; : '-■ ;•}'.■■:' ■ '' rt ^' 

^Tte% Inhibition was calcwlatedas: 1 1 : = ; 

25 % Inhibition = 100 x ( 1 - [average ^ - average ^ / average — b - average i^) 
Data was plotted and the concentration of compound that inhibited 50% of the E 3 !^}- 
Thymidine incorporation was quantified (IC50). 

Example S: C2C12 Mouse Myoblast Transactivation Assay 
30 Two function^ tran^ were developed to assess the efficacy of 

androgen agonists in a muscle cell badk^urid using a luciferasie reporter. The first 
assay (ARTA Stable l) uses a cell line, Stable 1 (clone #72), which stably expressed 
the full length rat androgen receptor but requires the tnui^enttransfection of an 
enh^cer/r^orter. This cell line was derived from C2C12 mouse myoblast cblls. The 
35 second assay (ARTA Stable 2) uses a cell line, Stable 2 (clone #1 33), derived from 

Stable 1 , which stably expresses both rAR and the ^ianoeiyiuaferaLse reporter. These 
assays and cell lines : :; 
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The enhancer/reporter construct used in this system is pGL3/2XDR- 
1/iuciferase. 2XDR-1 was reported to be an AR specific response element in CV-1 
cells, Brown et al. The Journal of Biological Chemistry 272, 8227-8235, (1997). It 
was developed by random mutagenesis df an AR/GR consensus enhancer sequence. 
5 For the ARTA Stable 1 assay, Stable 1 cells are plated in 96 well format at 

6,000 cells/well in high glucose DMEM without phenol red (Gibco BRL, Cat No.: 
21063-029) containing 10% charcoal and dextran treated FBS (HyClone Cat No.: 
SH30068.02), 50 mM HEPES Buffer (Gibco BRL, Cat Na: 15630-080), IX MEM 
Na Pyruvate (Gibco BRL, Cat No.: 1 1360r070), 0.5X Antibiotic-AnthnycQtic, and 
1 0 800 ug/ml Geneticin (Gibco BRL, Cat No.: 1013 1-035). Forty-eight hours later, cells 
are transfected with pGL3/2XDR-l/luciferase using LipofectAMINE Plus™ Reagent 
(Gibco BRL, Cat No.: 10964-013). Specifically, 5 ng/well pGL3/2XDR-l/ludferase 

DNA and 50 ng/well Salmon Sperm DNA (as carrier) are diluted with 5 jJ/well Opti- 

MEMeiri meiiia (Gibco BRL, Cat No.: 3 1985-070). To this, 0.5 jil/well Plus reagent 
15' is added. This mixture is incubated for 1 5 minutes at room temperature. In a separate 
vessel, 0^385 ul/well LipofectAMINE reagent is diluted with 5 jil/well Opti-MEM. 
TheDNX imidwe is tih^ comf^e^ with the LipofertAMI^ and intiibated 

for an additional 15 minutes at room temperature^ During this time, the media ifirom 

the cells is removed and replaced with 60 ul/well of Opti-MEM. To this is added 10 

20 fil/well of the DNA/lipofectAMINE to The cells are incubated for 

4 hours. Following the incubation, the transfection mixture is removed from the cells 
and replaced with 90 ul of high glucose DMEM without phenol red (Gibco BRL, Cat 
No.: 21063-029) containing 10% charcoal and dextran treated FBS (HyClone Cat 
( Na: SH30068.02), 50 mM HEPES Buffer (Gibco BRL, Cat No.: 15630-080), IX ; 

25 MEM Na Pyruvate (Gibco BRL, Cat No.: 1 1360-070), 0.5X MtibioticrAntimycotic, 

and 800 fig/ml Geneticin (Gibco BRL, Cat No.: 10131-035). Test impounds, 10 

(il/well at an appropriate drug dilution, are then placed in each well. Twenty-four 
hours later, the Steady-Glo^Luciferase Assay System is used to detect activity 
according to the manufacturer's insfructions (Promega, Cat No.: E2520). 
30 For the ARTA stable 2 assay, Stable 2 cells are plated in 96 well format at 

6,000 ceUs/well in high gjucose DMEM without phraol red (Gitco BRL> Cat No.: 
21063-029) containing 10% charcoal and dextran treated FBS i^ydone Cat No.: 
SH30068.02), 50 inM HEPES Buffer (Gibco BRL, Cat No.: 1^3(W8^1X MEM 
Na Pyruvate (Gibco BRL, Cat No.: 1 1360-070), 0.5X A^i<&^ 800" 

35 jig/ml Geneticin (Gibco BRL, Cat No.: 10131-035) and 800 .^g/qiji Hy^mycin P 
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(Gibco BRL, Cat No.: 10687-010). Forty-eight hours later, the media on the cells is 
removed and replaced with 90 \tl fresh. Test compounds, 10 nl/well at an appropriate 
drug dilution, are then placed in each well. Twenty-four hours later, the Steady- 
GloTM Luciferase Assay System is used to detect activity according to the 
5 manufacturer's instructions (Promega, Cat No. : E2520). See U.S. Patent Application 
Serial No. ( unassigned), entitled "Cell Lines and Cell-Based Assays for 
Identification of Androgen Receptor Modulators", filed June 20, 2001, by Jacek 
Ostrowski et al. (Attorney Docket No. D0177), which Patent Application is 
incorporated herein by reference by its entirety. 

10 

Example 6: Murine Breast Cell Proliferation Assay 

The ability of test compounds to modulate the function of the AR was 
determined by testing said compounds in a proliferation assay using the androgen 
responsive murine breast cell line derived form the Shionogi tumor (Hiraoka et al., 

15 Cancer Res., 47, (5560-6564 (1987)). Stable AR dependent clones of the parental 
Shionogi Hue were established by passing tumor fi^^mts. under the general 
procedures originally described in Tetuo, et al. (Cancer Research 25, 1168-1175 
(1965)). From" the above r procedure, one . stable Une, : ^SC114, was isolated, 
characterized and utilized for the testing of example compounds. SCI 14 cells w^re 

20 incubated : with or without the test compounds for 72 hours and the : amount of [3H]- 
thymidine incorporated into DNA was quantified as a surrogate endpoint to assess the 
number of c&iis and therefore the proliferation rate as ti^cribed in" Suzuki et al. (J. 
Steroid Biobhena. MoL Biol; 37, 559-567 (1990));' ?l The SCI 14 v o^^ line was 
maintained in MEM containing 1 0 4 M te^sterohe and 2% t)CC-treated FCS. For 

25 the ' assay, cells were ' plated in 96-well microplates in the maintenance media and 
incubated at 37°C. On the following dayj the medium was changeid to serum free 
medium [Ham's F-12:MEM (1;1, v/v) containing 0. 1% BSA] with (antagonist mode) 
or without (agonist mode) 10"* M testosterone and the test compounds of the. present 
invention in concentraiions ranging from 10" 10 to 1CT $ M. Duplicates were used for 

30 each sample. The compound dilutions were performed on a Biomek 2000 laboratory 
work station. Seventy two hours later 0.44uCi. of [3H]-Thymidine (Amersham) was 
added pa- well and incubated for another 2 hr followed by trypsinization, and 
harvesting of the cells onto GF/B filters. Micro-scint PS were added to the filters 
before counting them on a Beckman TopCount . 

35 For the antagonist mode, the.% Inhibition was calc^ated as^ 

% Inhibition = 1 00 x ( 1 - [average ^ - average / averse ^ - average blank 

' 1) 
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Data was plotted and the concentration of compound that inhibited 50% of the [ 3 H]- 
Thymidine incorporation was quantified (IC 50 ). 

For the agonist mode, % Control was referred as the effect of the tested 
compound compared to the maximal effect observed with the natural hormone, in this 
5 case DHT, and was calculated as: 

% Control = 100 x (average ^ - average blank )/ (average^ - average b!a J 
Data was plotted and the concentration of compound that inhibited 50% of the [ 3 H]- 
Thymidine incorporation was quantified (ECsq). 

1 0 Example 7: Wet Prostate Weight Assay AR Antagonist Assay 

The activity of test compounds as AR antagonists was investigated in an 
immature male rat model, a standard, recognized test of antiandrogen activity of a 
given compound (Hershberger et al. Proc. Soc. Expt Biol. Med., 83, 175 (1953); 
Walsh. P.C. and Gittes, R.F., Endocrinology, 86, 624 (1970); and Furr et al., J. 

1 5 Endocrinol., 113, R7-9 (1987)). The basis of this assay is the feet that male sexual 
accessory organs, such as the prostate and seminal vesicles, piay an important role in 
reproductive function. These glands iare stimulated to grow and are maintained in size 
and secretory fcnetion by fee continued presence of serum testosterone (T), which is 
the major soirai androgen (^ 

20 control of the pituitary luteinizing hormone (LH) and follicle stimulating hormone 
(FSH). Testosterone is converted to the more active fom^ dihydrot^osteixine, 
(DHT), within the prostate by 5a-reductase. Adrenal androgens also contribute about 
20% of total DHT in the rat prostate, compared to 40% of thai in 65-year-oid men 
(Labrie et al. Clin. Inve^ Med, 16, 475^92 (1993)). However, tins is npt a major 

25 pathway, since in both animals and humans castration leads to almost complete 

involution of the prostate and seminal vesicles without concomitant adrenalectomy. 
Therefore, under normal conditions, the adrenals do not support significant growth of 
prostate tissues (Luke, M.C. and Coffey, D.S. 'The Physiology of Reproduction" ed. 
By E. Knobil andi J. ft Neill, 1, 1435-1487 (i994))V Since the male sex organs are the 

30 tissues most responsive to modulation of the androgen activity^ this model is used to 
determine the androgen dependent growth of the sex accessory organs in immature 
castrated rats. 

Male immature rats (19-20 days old Sprague-Dawley, Harlan Sprague- ' 
Dawley) were castrated under metofane anesthesia. Five days after surgery these 
35 castrated rats (60-70g, 23-25 day-old) were dosed for 3 days. Animals were dosed 
sub-cutaneously (s.c.) i mg/kg with Testosterone Propionate (TP) in arachis oil 
vehicle and test compounds (compounds of the present invention) were administ ered 
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orally by gavage (p.o.) in dissolved/suspensions of 80% PEG 400 and 20% Tween 80 
(PEGTW). Animals were dosed (v/w) at 0.5 ml of vehicle /100g body weight 
Experimental groups were as follows: 
1. Control vehicle 

5 2. Testosterone Propionate (TP) (3 mg/rat/day, subcutaneous) « 

3. TP plus Casodex (administered p.o. in PEGTW, QD) , a recognized 
antiandrogen, as a reference compound 

4. To assess antagonist activity, a test compound was administered (p.o. in 
PEGTW, QD) with TP (s.c. as administered in group 2) in a range of 

10 doses. 

5. To assess agonist activity, a test compound was administered alone (p.o.. 
in PEGTW, QD) in a range of doses. 

At the end of the 3-day treatment, the animals were sacrificed, and the 
ventral prostate weighed To compare data from different experiments, weights of 

15 the sexual organs were first standardized as mg per 1 00 g of body weight, and the 
increase in organ weight induced by TP was considered as the maximum increase 
(1 00%). ANOVA followed by one-tailed Student or Fischer's exact test was used 
for statistical analysis. • v" 

v - -The gain and loss of sexual organ weight reflect the changes of the cell 

20 number 0NA content) and cell mass (protein content), depending upon the serum 
andrbgm bohcentration (Okixda et al., J. Urol, 145, 188-191 (1991))^Therefore, 
measurement of organ wet weight is sufficient to indicate the bioactivity of androgens 
: : and androgen antagonists. In immattire castrated rats, replacement of exogenous 
androgens increases seminal vesicles (SV) and the ventral prostate (VP) in a dose 

25 depOTdeat manner. : - ' ,: - - ,;r? ; s '-'-»' f : *"''i>: , .W'- 

The maximum increase in organ weight was 4 to 5-fold when dosing 3 
nig/rat/day of testosterone 00 or 1 mg/rat/day of testosterone propionate (TP) for 3 
days: The EC^ bfT andTP were abbut 1 mg and 0.03 mg; respectively. The increase 
in the weight of the VP and SV ialsb correlated with the increase in the senim T and 

30 DHT concentration. Although adininistration of T shoWed 5-tmles higher serum ; : 
concentriations of T and DHT at 2 houfs T after subcutaneous injection than that of TP, 
thereafter, these high levels declined very rapidly. In contrast, th6 serum 
concentrations of T and DHT in TP-treated animals were fairly consistent during the 
24 hours, and therefore; TP showed about 10-30-fold higher pot^icy than free T. 

35 * In this immature caistrated rat model, a known AR antagonist (Casodex) was 
also administered simultaneously with 0.1 mg of TP (EDgo), inhibiting the 
testosterone-mediated increase in the weights of the VP and SV in a dose dependent 
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manner. The antagonist effects were similar when dosing orally or subcutaneously. 
SARMs of the invention also exhibited AR antagonist activity by suppressing the 
testosterone-mediated increase in the weights of VP and SV. 

5 Example 8: Levator Ani & Wet Prostate Weight Assay AR Agonist Assay 
The activity of test compounds as AR agonists was investigated in an 
immature male rat model, a recognized test of anabolic effects in muscle and 
sustaining effects in sex organs for a given compound (Hershberger et al., Proc. Soc. 
Expt. Biol. Med.; 83, 175 (1953); Beyler et al., J. Amer. Med. Women 's Ass., 23, 708 

10 (1968);Fukudaetal.,JVbffoZta*. Yak. Ken. Nem. 14, 84 (1966)). The basis of this 
assay lies in the well-defined action of androgenic agents on the maintenance and 
growth of muscle tissues and sexual accessory organs in animals and man. 
Androgenic steroids, such as testosterone (T), have been well characterized for their 
ability to maintain muscle mass. Treatment of animals or humans after castrations 

1 5 with an exogenous source of T results in a reversal of muscular atrophy. The effects 
of T on muscular atrophy in the rat levator ani muscle have been well characterized 
(Masuoka et al.. Am. J. Anat. 119 ? 263 (1966); Gori et al., Boll. r-Soc. Ital Biol. Sper. 
42, 1596 (1966); Gori et al., Bolt. Soc. Ital. Biol Sper. 42, 1600 (1966); Boris et al., 
Steroids 15, 61 (1970)). As described in Example 6, the effects of androgens on 

20 -maintenance of male sexual accessory organs, such as the prostate, and seminal 

vesicles, is well described. Castration results in rapid involution md r atrophy of the 
prostate and seminal vesicles. This effect can be reversed by exogenous addition of 

1 CI* 1_ -xt. A"L ~ 1 J. ~— T ~~.A 4-U~ nav A^onnn #i<t>a +V» a fientOO 

cuxiuirgQiio. omv*p uuui iux* v aivji am jluuouv,(iuu^uiw auuiw.uwa yx^ ii ^y wv^v-Mww^ 

most responsive to the effects of androgenic agents, this model is used to determine 
25 the androgen dependent reversal of atrophy in the levator ani muscle and the sex 
accessory organs in immature castled .nua\?-.: t^?' 

;» f * J ' . Sexually. mature rats (200-^0,g,6-8 weeks-^ld, Sprague-Dawley, Harlan) 
: ., c ,- were acquired, castrated irom the vendor .(Taconic). The rats were divided into groups 

\r>nm& treated daHy for 7 to ,14 days .with one of&e following: \ fi nL ^v . vUs v 
30 1. : Control vehicle;, 7 v, .;T i v <i :ii,r-.[ ti; fir aw.:*-. s, 'ism^'jaro fi;--'f 

. ' • 2. ; Testosterone Propionate (TP) (3 mg/rat/day, subcutaneous) ; ;a ; , 

3. r TP plus Casodex (administered p.o. in PEGTW, QD) , a re^gnizeci 
:.: * , ,.: :/antiandrogen,,as a reference compound. ; \ ^ lu . ; ; 0 ^Ah-nln^^-- - 

, 4. To assess antagonist activity, a test compound w^ admini^ered (p.o. in 
35; PEGTW, QD) with TP (s.c. as adminisftered in group 2) in grange of > 

doses. /t ,0Vl .? Ti ' ■ '-{} »■-:■.-• :£..:, .i-i: Lc .jh-a a^b;:. 
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5. To assess agonist activity, a test compound was administered alone (p.o. in 

PEGTW, QD) in a range of doses. 
At the end of the 7-14-day treatment, the animals were sacrificed by carbon 
dioxide, and the levator ani, seminal vesicle and ventral prostate weighed To 
5 compare data from different experiments, die levator ani muscle and sexual organ 
weights were first standardized as mg per 100 g of body weight, and the increase in 
organ weight induced by TP was considered as the maximum increase (100%). 
Super-anova (one factor) was used for statistical analysis. 

The gain and loss of sexual organ weight reflect the changes of the cell 
1 0 number (DNA content) and cell mass (protein content), depending upon the serum 
androgen concentration (Okuda et aL, J. Urol, 145, 188-191 (1991)). Therefore, 
measurement of organ wet weight is sufficient to indicate the bioactivity of androgens 
and androgen antagonist In immature castrated rats, replacement of exogenous 
androgens increases levator ani, seminal vesicles (SV) and prostate in a dose 
15 dependent manner. 

The maximum increase in organ weight was 4- to 5-fold when dosing 3 
mg/rat/day of testosterone (T)pr 1 mg/ratfday of testosterora 

days. The EQq of T and TP were abput 1 mg and 0.03 mg, respectively. Th? increase 
in the weight of the VP and SV also correlated with the increase m the seium T and 
20 DHT concentration. Although administration of T ishowed Srtimes higher ?erum f W 
concentrations of T and DHT at 2 hours after subcutaneous injection than that of TP, 
thereafter, thesehigh levels declined yer^ rapidly. ^ 

^>ncentration^ and DHT in TP-treated ^ animals were feirly consistent during the 
24: hours, and therefore, TP showed about 10-30-fold higher potaicy than free T. 
25 • 
Example 9: Mature Rat Prostate ^g^t Assay -.± r : 

• . > The activity of test compounds was also investigated in amature male rat 
model, which is a variation of die Levator ani and wet prostate w;eight assay described 
- in Example 7. i jhe in vivo assays of Examples 6 and 7 are recognized .assays for 
30. detennining flie.Mabplic effect? in muscle and sustaining effects in sex organs for a 
given compound (Hershberger et aL, Proc. Soc. Expt Biol Med. 9 .83 9 175 (1953); 
Beyler et aL, J. Amer. Med Women's Ass, 23 9 708 (1968); Fukuda et aL, Nago Dal 
Yak Ken. Nem. 14, 84 (1966)). The basis of this assay lies in the well-defined action 
. of androgenic agents ; on the maintenance and growfli of muscle tissues and sexual 
35 accessory organs in animals and man.; .*•> ;.;•«•■•■ *?£ 
The male sexual accessory organs, -such as the prostate and seminal 
vesicles, play an important role in reproductive function.; These glands are stimulated 
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to grow and are maintained in size and secretory function by the continued presence 
of serum testosterone (T), which is the major serum androgen (>95%) produced by 
the Leydig cells in the testis under the control of the pituitary luteinizing hormone 
(LH) and follicle stimulating hormone (FSH). Testosterone is converted to the more 

•5 active form, dihydiotestosterone, (DHT), within the prostate by 5ot-reductase. 
Adrenal androgens also contribute about 20% of total DHT in the rat prostate, 
compared to 40% of that in 65-year-old men (Labrie et aL Clin. Invest Med., 45, 
475-492 (1993)). However, this is not a major pathway, since in both animals and 
humans, castration leads to almost complete involution of the prostate and seminal 

10 vesicles without concomitant adrenalectomy. Therefore, under normal conditions, the 
adrenals do not support significant growth of prostate tissues (Luke, M.C. and Coffey, 
D.S. 4 The Physiology of Reproduction' 1 ed. By E. Knobil and J. D. NeDl, 1, 1435- 
1487 (1994)). Since the male sex organs and the levator ani are the tissues most 
responsive to modulation of the androgen activity, this model is used to determine the 

1 5 activity of compounds that modulate the androgen receptor pathway in mature rats. 

Along with its mitogenic activity on tissues such as prostate, seminal vesicle 
and muscle, testosterone also serves as a negative regulator for its own biosynthesis. 
Testosterone production in the Leydig; cells 4 of the testis is controlled by the level of 
circulating LH released from the pituitary £land. LH levels are themselves controlled 

20 by the level of LHRH produced in the hypothalmic region. Testosterone levels in the 
blcibd serve to inhibit the secretion of LHRH and subsequently reduce levels of LH 
and ultimately the levels of circulating testosterone levels. By measuring blood levels 
of LH as they are effected by test compounds, it is possible to determine the level of 
agonist or antagonist activity of said compounds at the hypothalamic axis of this 

25 endocrine cycle. 

Matched sets of Harlan Spiague-Dawley rats (40-42 days old, 180-220 g), 
were dosed orally by gavage (p.o.) with the test compounds in dissolved/suspensions 
of 80% PEG 400 and 20% Tween 20 (PEGTW] for 14 days. Two control groups, one 
intact and one castrated were dosed orally only with the PEGTW vehicle. Animals 

30 were dosed (v/w) at 0.5 ml of vehicle /100g body weight Experimental groups were 
' : 'as 'follows: ""■ V- " • " : " ' ■• " - : >. • r "- 

L u Intact vehicle (p.o., PEGTW, QD) 

2. Control vehicle (p.o., PEGTW, QD) 

3. Biacalutamide (Casodex, a recognized antiandrogen, as a reference 
35 compound) or a test compound, p.o. in PEGTW QD. (in a range of doses). 

At the end of the 14-day treatment, the animals were sacrificed, and the ventral 
prostate^ the' seiminal vesicles, and the levator ani were removed surgically and 
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weighed. To compare data from different experiments, the organs, weights were first 
standardized as mg per 100 g of body weight, and expressed as a percentage of the 
value of the respective organ in the intact group. 

Rat luteinizing hormone (rLH) is ; qumti^vely determined with the Biotrak 
5 [P*]] kit (Amersham Pharmacia Biotek), following the .manufacturer directions. The 
assay is based on the competition by the LH present in the serum of the binding of 
[ l25 I] rLH to an Amerlex-M bead/antibody suspension. The radioactivity that remains 
after incubation with the serum and subsequent washes is extrapolated into a standard 
curve to obtain a reading in ng/ml. 
1 0 The gain and loss of sexual organ and levator ani weight reflect the changes of 

the cell number (DNA content) and cell mass (protein content), depending upon the 
serum androgen concentration (Okuda et aL, J. Urol., 145, 188-191 (1991)). 
Therefore, measurement of organ wet weight is sufficient to indicate the bioactivity of 
androgens and androgen antagonist In the mature rats assay, active agonist agents 
15 will have no effect or will increase the .weight of one, or more of the androgen 
responsive organs (levator ani, prostate, seminal vesicle) and will have no effect or a 
suppressive effect on LH secretion. Compounds with antagonist activity will decrease 
the weight of one or more of the androgen responsive organs (levator ani, prostate, 
; . seminal vesicle) and. will have no effect or a reduced suppressive, effect on LH 
20 \ . ^secretion. y^=- y ,i , • : - :, t < .^.-^iv .-.r/.-.'cu. u+ 

\'.ib-u \b\-. ) -xjiui Jva*' tlr ^ ;:..-b r < .; ; -.v: \n/.r-. -i , ■> oo.i : --ji > 

Example 1Q: MDA PCa2b Human Prostate Zenograft Assay , 

. For: in vivo antitumor testing^ MDA-PCa-2b human prostate tumors were 
: .maintained in Balb/c nu/nu nude mice. : j- Tumors , were. ;propagated ; as ; subcutaneous 
25 . transplants in adult male nude mice (4-6 weeks old) using tumor fragments obtained 
from donor mice.- Tumorpassage occurred every 5-6 weeks.- or, 

r- ^ For antitumor efiBcacy trial, the required number of animals needed to detect a 
meaningfidresponse^ere pooled at the;start of the ^eriment and each was given a 
. subcutaneous implant of a tumor fragmeat (~50 mg) with a 13-gauge trocar. :: Tumors 
30 were allowed to growto approximately 1 00-200 mg (tumors outside ; the range were ; 
excluded) and animals were evenly distributed to yaripiis. treatmmt and control 
groups. Treatment of each animal was based on individual body weigjit Treated 
. animals were checked daily for treatment related toxirity/mortaHty. Each group of 
animals was weighed before the initiation of treatment (Wtl) and then again r, , 
35 following the last treatment dose (Wt2). The difference in body wdght (Wt2-Wtl) ys 
provides a measure of treatment-related toxicity. 
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Tumor response was determined by measurement of tumors with a caliper 
twice a week, until the tumors reach a predetermined "target" size of 0.5 gm. Tumor 
weights (mg) were estimated from the formula: 
Tumor weight = (length x width2) + 2 
5 Tumor response end-point was expressed in terms of tumor growth inhibition 

(%T/C), defined as the ratio of median tumor weights of the treated tumors (T) to that 
of the control group (C). 

To estimate tumor cell kill, die tumor volume doubling time was first 
calculated with the formula: 
1 0 TVDT = Median time (days) for control tumors to reach target size - 

Median time (days) for control tumors to reach half die target size s 
and, 

Log cell kill was then calculated with the formula 
Log cell kiU= (T-C) - (3.32 x TVDT) 
15 • Statistical evaluations of data were performed using Gehan's generalized 

■ WilcoxontesL v :; 

' : ! -- ;: -*'BxaiHple'U: i -CWR22 Hainan FrdM^ : Zeuogrsft-Assay ' ■ • ii 

ti f jfi J vivo' 'antitumor testing was- also performed with CWR22 human prostate 
20 tumors maintained in Balb/c nu/nu nude mice. Tumors were propagated as 
subcutaneous transplants in adult male nude mice (4-6 weeks old) using tumor 
fragments obtained from donor mice: Tumor passage occurred every 5-6 weeks. 

' For antitiZuj.Gr cSicacy uw, u*c i^uuvu uuiuuw ■■ ~ 

- meahingful response were pooled at the start of me experiment and each was given a 
25 subcutaneous implant Of a tumor fragment (-50 mg) with a 13-gauge trocar. Tumors 
were allowed to grow to approximately 100-200 mg (tumors outside the range were 
excluded) and animals Were evenly distributed to Various treatment and control 
v groups. Treatment of each animal was based on individual body weight Treated 
^ animals were checked daily for treatment related toxirity/mortatity. Each group of 
30 animals was weighed before me initiation of treatment (Wtl) and then again - 

following the last tieatmeht dose (Wt2). The difference in body weight (Wt2-Wtl) 
provides a measure of treatment-related toxicity." 

■■■■I Tumor response was determined by measurement of tumors with a caliper 
twice a Week, until the tumors reach a predetomined "target" size of 0.5 gm. Tumor 
35 weights (mg) were estimated from the formula: Tumor weight = (length x width2) + 2 
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T - 1 Tumor response end-point was expressed in terms of tumor growth inhibition 
(%T/C), defiridl as the'fadd'of median tumor wrights of the treated tumors (T) to that 
offeebontro!groiq)(C).- vW:. v.-.* • »* ' : * ■■»*■<•" ■'■ 
r, '* : - J To estimate tumor cdl Tnll- the tumor volume doubling time was first 
5 calculated with the formula: : : - *- ! qw"«« ^'^^ - 

TVDT = Median time (days) for control tumors to reach target size - 

Median time (days) for control tumors to reach half the target size s 
Lbg cell kill wak calcndat^Mtii the formula:^ • - »0 - ». • -A*- 
Log cell k01= (T-C) - (332 x TVDT) 
10 Statistical evaluations of data were performed using Gehan's generalized 

Wilcoxon test 

Example 12: Dmiuinig R3327H Rat Prostate Tumor Assay- 
T - nf iTnfifag l; R3327H ; ipiostate : tmnbr" f is- r a * s0ntmeo1idy- ? -derived a well 

15 differentiated kidxo of tiiie : prostate (Smolev et al. 

Cancer Treat Rep. 61; 273-287 (1977)). The growth of the R3327H subline has been 
selected for its highly aindrbgen-dependent : : 'ai^' ! n^rbdiicible' growth in intact male 
rats. Hierefore^ fhismodel and oth& subliiies 6f this tumor have beeti' widely used to 
' evaluate' in vivo antitranor activities [t of L mtimdn>gcais :i ! siidr'as v flutmiide and 

20 : bac^utamide/Casodex (Mm&& Cancer Res. Clin;. Oncol 

119, 669-674 (1993), Furr B JJL 3), 2-9 (1990), Shaan SA. 

and Hiiot RL'J. StSiod Biocheni. 31, 71 1-718 (1988)): For this assay, Dunning tumor 
pieces (about 4 x 4 tmh) are transplanted robcutah^usly tb the^ flank of mature male 
Copenhagen rats (6-7 Weeks old, : Harlan-Spragiie Dawley, Indianapolis, MD). About 

25 6 weeks after the implantation; the animals with tumors* of measurable size (abbut 80 - 
120 mm 2 ) are ramdomized into ^ treatment groups (8-10 rats/group) arid the treatments 
are initiated.^ - One g^up of the i^ are cakrated to serve as the negative control of 
tumor growth. ^Animals are treated daily with test compounds, standard antiandrogens 
such as bacfliitamide or vehicle (control) for an average of 10 to 14 weeks. Test 

30 compounds ail dissolved in a vehicle of (2.5 ml/kg of body weight) 10% polyethylene 
glycol and 0.05% Tween-80 in 1% carboxymethyl cellidose, PEG/CMC, (Sigma, St 
Louis, MO). Typical experiments include three groups of three escalating doses for 
each standard or test compound (in a range of 300-3 mg/kg)> 

Tumors in the vehicle group the control group tumors reach a size of 1500 

35 to 2500 mm 3 . In contrast, the castrated animal group typically shows tumor stasis % 
over the 14 weeks of observation. Animals treated orally with 20 mg/kg of 
bicalutamide or flutamide are expected to show 40% reduction in tumor volumes 
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. compared to controls after 14 weeks of treatment The size of tumors, are measured 
weekly by yenrier caHper(Froboz, Switzerland)^ taking perpendicular measurements 
of length and width. Tumor volumes are measured in mm 3 using the formula: ; Length 
x Width x Height = Volume. Statistical differences between treatment groups and 
5 control are evaluated using multiple ANOVA analysis followed by one tail non- 
parametric Student t test ; . -j : . , - ; , ;'i , ... w 

Example 13: Dunning R3327H Rat Prostate Tumor and Wet Prostate Weight 

Assay .(..-•• : .. ; ... , : . 

10 , Dunning tumor pieces (about 4 ;X 4. mm), as described in Example 11, are 

transplanted subcutaneously to the flank of mature male Copenhagen rats (6-7 weeks 
old, Harlan-Sprague Dawley, Indianapolis, MD). About 6 weeks after the 
implantation, the animals wthtumors of measurable size (about 80 [ r. 12Q mm 2 ) are 
randomized into treatment groups (8-10 rats/group) and the treatments are initiated. 

15 One group of the rats are castratedto serve as the negative control pf tumor growth. 
.... Animals^are treated: ;daily : with test compounds, standard -antimdrogens .such as 
bacilutamide or vehicle (control) for an average of 10 to, 14 weeks. Test compounds 
• are dissolved in ^vehicle of (2.5 ml/kg of body weight) 1 6% polyethylene glycol and 
0.05% Tween-80 in 1% caibpxymefhyl cellulose, PEG/CMC, (Sigma, St Louis, MO). 

20 Typical therapeutic e^eriments would include three groups of three escalating doses 
for each standard or test compound (in a range of 300-3 mg/kg). , r f1 r 

r Tumors in the vehicle group the control group tumors reaph a size of 1500 
to 2500 mm 3 . In contrast, the castiated animal g^ 

over the 14 weeks of observation. - Animals treated orally with 20 mg/kgof , , ( 
25 bicalutamide or flutamide are expected to show 40% reduction in tumor volumes 
compared to control after 14 weeks of treatment Thesize of tumors are measured 
weekly by vernier caliper (Froboz, Switzerland), taking pe^eadicular measurements 
of length and widtiL Tumor vo^ Length 
x Width x Height = Volume. Statistical differences between treatment groups and 
30 control are evaluated using multiple ANOVA analysis followed by one tail, non- 
parametric Student t test v 

At the end of the treatment, the animals were sacrificed, and the ventral 
prostate, the seminal vesicles, and the levator ani were removed surgically and 
weighed. To compare data from different experiments, the organs weigihts were first 
35 standardized as mg per 100 g of body weigjht, and expressed as a percentage of the 
value of the respective organ in the intact group. 
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Rat luteinizing honnone (rLH) can be quantitatively determined in these 
animals with the Biotrak [ 125 I] kit (Amersham Pharmacia Biotek), following the 
manufacturer directions. The assay is based on the competition by the LH present in 
the serum of the binding of rLH to an Amerlex-M bead/antibody suspension. 
5 Hie radioactivity that remains after incubation with the serum and subsequent washes 
is extrapolated into a standard curve to obtain a reading in ng/ml. 

. . Hie gain and loss of sexual organ and levator ani weight reflect the changes 
of the cell number (DNA content) and cell mass (protein content), depending upon the 
serum androgen concentration (Okuda et al., J. Urol., 145, 188-191 (1991)). 
1 0 Therefore, measurement of organ wet weight is sufficient to indicate the bioactivity of 
androgens and androgen antagonist In this rat assay, active agonist agents will have 
no effect or will increase the weight of one or more of the androgen responsive organs 
(levator ani, prostate, seminal vesicle) and will have no effect or a suppressive effect 
, on LH secretion. Compounds with antagonist activity will decrease the weight of one 
15 or more of the androgen responsive organs (levator ani, prostate, seminal vesicle) and 
will have no effect or a reduced suppressive effect on LH secretion. 
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ATOM 


291 


O ARG 


15 


ATOM 


292 


N " GLN 




ATOM 


293 


CA GLN 




ATOM 


294 


CB GLN 




ATOM 


295 


CG GLN 




ATOM 


296 


CD GLN 


20 


- ATOM : 


297 


OE1 GLN 




ATOM - 


298 


NE2 GLN 




ATOM 


299 


C GLN 




ATOM 


300 


O GLN 




ATOM 


301 


N : LEO 


25 


ATOM 


302 


' GA - LEU 




i ATOM 


303 


: CB LEU 




"ATOM • 


304 


- CG LEU 




ATOM 


305^ 


CD1 LEU 




ATOM 


306 


' CD2 LEU 


30 


-ATOM 


307 


C LEU 




ATOM 


308 : 


O LEU 




ATOM 


309 


N VAL 




ATOM 


' 310 


CA VAL 




ATOM 


311 


CB VAL 


35 


'ATOM 


312 


CGI VAL : 




"ATOM 


313 


CG2 VAL 




ATOM 


314 


C VAL 




ATOM 


315 


O VAL 




ATOM 


316 


- N HIS 


40 


-ATOM 


317 


CA HIS 




ATOM 


318 


CB HIS 




ATOM 


319 


CG HIS 




ATOM 


320 


CD2 HIS 




ATOM 


321 


ND1 HIS 


45 


ATOM 


322 


CE1 HIS 




' ATOM 


323 


NE2 HIS 




ATOM 


324 


C HIS 




ATOM 


325 


O HIS 




ATOM 


326 


N VAL 


50 


ATOM 


327 


CA VAL 




ATOM 


328 


CB VAL 




ATOM 


329 


CGI VAL 




ATOM ' 


330 


CG2 VAL 




ATOM 


331 


C VAL 


55 


ATOM 


332 


O VAL 




ATOM 


333 


N VAL 



709 


37.882 


5.884 


709 


-34.083 


8.613 


709 


.-34.176 


9.240. 


710 


33.792 


9.198 


710 


33.581 


10.639 


710 


33.426 


.11.097. 


n 10 - 


34.715 


10.999- 


-710 


34.524 


11.398. 


710 


35.807 


11.550 


710 


35-967 


12.064 


710 


34.920 


.12.481 


710 


37.183 


12.18.0 


710 


32.365 


11.065 


710 


. 32.404 


12.074 


711 


. 31.286 


10.294 


711 


30.081 


10.627 


711 


28.893 


• 9.819 


711 


. 28.250 


10.414 


711 ' 


26.952 


9.724 


711 


26.165 - 


9.329 


711 


. 26.715 


9.587: 


711 


30.285 


10.400 


711 


. . 29.672 


11.072 


712 


31.159 


9.458 


712 


31.459 


9.179 


712 


32.475- 


8.046 r 


712 • 


33.072' 


7.933 


712 - 


31.940 


- 7.890 


712 


33.969 


6.701 


712 


32.029 


10.452 


712 ^ 


31.681 


10.822 


713 


32.907 


11.119". 


713 


33.498 


12.362 


713' : 


1 34.344 


13.042 


-713 : 


34.691 


14.487 


:713V \ 


35.613 


, 12.226 


713 


32.384 : 


13.319 


~ 713 


32.475 


.13.957 


714 


31.333 


13.404 


714 > 


30.211. 


14.302 


714 


29.444 


14.647 


714 


30.235 


- 15.456 


714 


30.626 


16.751 


714 


30.735 


14.928 


714 


31.401 


15.863 


714 


• 31.350 


16.979 


714 


29.215 


13.816 


714 


28.598 


14.627 


715 


29.031 


12.509 


715 4 


28.099 


11.992 


715 


27.785 


10.476 


715 


27.000 


9.897 


715 


26.960 


10.318 


715 


28.697 


12.211 


715 


27.975 


- 12.476 


716 


30.020 


12.119 



^^/USOl/19665 

9.466 1.00 30:27 
7.571. .1.00 24.49 
8.624 : 1.00 24.26 
6.414 '1.00 23.72 
6.342: 1.00 23.54 
4.885 1.00 23:22 
4.073 - 1.00 23.82 
2.626 1.00 24.53 

I. 952-- 1.00 25.26 
0.737 . M.00 25.57 
0.036 -1.00 25.76 
0.226 1.00 26.08 
7.152 1.00 23.53 
7.867 1.00 23.75 
7.052 1.00 23.34 
7.786 1.00 23.12 
7.274 : 1.00 22.95 
6.037 ' 1.00 22.79 
5.655 1.00-23.04 
6.519 1.00 23.05 
4.356 1.00 22.64 
9.273: 1.00 23.07 

10.092 1.00 "22.-74 
9.617 '1.00 23.12 
11,018 '1.00 -22:87 
11.131^ 1.00' 22.35 
12.536 • 1.00 : 22.63 
13.580- 1.00:22. 01 
12.615 1.00 22.12 
11.651 1.00 23.01 
12.784 1.00 22.93 
10.907 1.00 22.87 

II. 374 ; 1.00- 22-95 
10.255^ 1.00 23.84 
10.648 1.00 22; 62 

9.988 1.00 23.07 

11.796 ' 1.00 22.67 

12.847 1.00 22.99 

10.981 1.00^ 22.28 

11.266 1.00 22.20 

9.980 1.00 22.70 

9.001 1.00 22.67 

9.026 1.00 22.73 

7.830 1.00 23.24 

7.175 1.00 22.99 

7.880 1.00 23.40 

12.310 1.00 21.81 

12.994 1.00 22.68 

12.429 1.00 21.29 

13.423 1.00 20.49 

13.188 1.00 20.64 

14.361 1.00 20.52 

11.921 1.00 19.86 

14.808 1.00 20.28 

15.759 1.00 20.31 

14.917 1.00 19.96 
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ATOM 


334 - 


. CA 


VAL . 


716 


.30.680 


12.331 


16.203 


1.00 19.21 




ATOM 


335^ 


CB 


VAL 


716 


32.214 


: 12.047 . 


.16.125 


1.00 18.74 




ATOM . 


336 


CGI 


VAL ; 


. 716 


32.889 


12.440 


.17.427 


1.00 17,72 




ATOM 


337, 


. CG2 


VAL , 


716 


.32.457 


■10.566. 


. 15.849 


: 1.00 18..72 


0 


ATOM 


338 


. C 


VAL ■■: 


716 


30 . 4 63 


13.766 


16.693 


1. 00 19.14 




ATOM 


339. 


i< O . 


VAL 


716 


.30.008 


13.976.. 


,17.806 


,1.00 19.96 




ATOM 


340 


H , 


LYS 


. 717 


30.788 


. .14.748;. 


■> 15.865, 


1.00 18.52 




ATOM 


341 


, CA 


LYS \. 


717 


. 30.620 


16.139 


16.256 


1.00 18.43 


10 


ATOM 


342 


r. CB 


LYS 


717 


31.233 


17.074 


\ 15.181 


1.00 19.20 


ATOM . 


343 


CG 


LYS 


717 


■ 32.760 


17.074. 


15.191 


1.00 20.49 




ATOM 


. 344 


. CD 


LYS 


717 


" 33.397 


" 17.385. 


13.835.. 


1.00 22.01 




ATOM 


345 


CE 


LYS 


717 


33.242 


.18.841 


13.423 


1.00.23.42 




ATOM 


346 


NZ 


LYS . 


717 


34.179 


19.195 


12.301 


1.00 23.88 


15 


. ATOM 


347 


C 


LYS 


717 


29.14 9 


;.. .16.462 


16.484 


1.00 17.83 


' ATOM 


348 


0 


LYS " 


717 


28.809 


17.28.0 


17.330 


1.00 18.37 




. ATOM 


349 


N 


TRP 


718 


28.276 


.15.806. 


15.733 


1.00 17.26 




ATOM 


350 


CA 


TRP 


718 


26.844 


16.032 ; 


15.863 


1.00 16.62 




ATOM 


351^ 


CB 


TRP 


718 


26.096 


.15.283. 


14.747 . 


1.00 15.39 


20 


.ATOM 


352.; 


-CG 


TRP 


718 


24.636 


15.139 


14.991, 


1.00 ,13.87 


ATOM 


353: 


CD2 


TRP . 


718 


23.955 


:13.94? 


15.416 


1.00 ;13.60 




ATOM . 


354 


CE2 


TRP. . 


718 


22.583 


14.272. 


15.530 


1.00 .13.27 




ATOM ■ 


355 


CE3 


TRP 


.718. 


24.373 


12.639 


15.710 


1.00 12.87 




ATOM ' 


356 


. CD1 


TRP 


718 ■ 


23.683 


16: 105. 


14,871 


1.00 13,87 


25 


ATOM 


357 


NE1 


TRP 


718 


22.444 


15.594 . 


15.191 


1.00 13.38 


ATOM 


358 


CS2 


TRP 


.718 


.. 21.622 


13.334 . 


15.929 


1.00.12.65 




ATOM > 


359. 


, CZ3 


TRP 


718 


. .23.417 


11.705 


16.106 


1.00 12.99 




ATOM . 


360 


; CH2 


TRP. 


718 


22.054 


12.060 


16.212. 


1.00:12.90 




ATOM * 


361 


C 


TRP . 


718 


. 26.378 


15.565; 


17.243 


1.00 16.98 


30 


ATOM 


362 


o ;■ 


TRP 


718- 


25.760 


16.319 


18.012 


• 1.00 ,15. 96 


ATOM' 


363 


N 


ALA 


719- 


26.692 


14.312^ 


17.54? 


1.00 17.83 




: ATOM 


364 


CA 


ALA 


. 719 . 


26.326 


13.721 


18.819 


, 1.00 .18 .17 




ATOM 


365 


CB 


ALA 


719 


26.835 


, 12.287 


18.887 


1.00; 18.35 




. ATOM 


366 


c 


ALA 


719 


26.891 


14.534 


19.978 


1.00, 18.72 


35 


ATOM 


367 


0 


ALA 


719 


26.148 


14.907 


20.886, 


' 1.00 : <18.90 


;,.ATOM. 


. 368 


N 


LYS . 


720 


: 28.195; 


< 14.822 


19.933, 


1.00,19.47 




ATOM 


369 


CA 


LYS 


720 


28.870 


15.570 


21.003 


1.00. 20.52 




ATOM 


370 


CB 


LYS. 


720 


30.358 : 


15.793 


20.663 


1.00 21.24 




ATOM : 


371 


CG 


LYS 


720 


31.257 


t 14.541 


20.709 


1.00. .21. 82 


40 


ATOM 


372 


CD 


LYS . 


720 


31.657 


14.170 


22.135 


1.00 22.50 


ATOM .- 


373 


CE 


LYS 


720 „ 


32.458. 


12.850 


22.217 


1.00 23.14 




ATOM . 


374 


NZ 


LYS 


720 


33.777 


12.847 


21.507 


1.00 .22.87 




ATOM 


375 


C 


LYS 


720 


28.215 


16.912 


21.316 


1.00,20.70 




ATOM 


376 


O 


LYS 


720 


28.338 


17.418 


22.429 


1.00 21.08 


45 


ATOM 


377 


N 


ALA 


721 


27.520 


17.487 


20.338 


1.00,20.77 


ATOM 


378 


CA 


ALA 


721 


26.844 


18.760 


.20.549 


1.00 20.21 




ATOM 


379 


CB 


ALA 


721 


26.944 


19.614 


19.300 


1.00.20.14 




ATOM 


380 


C 


ALA 


721 


25.378 


18.592 


20.944 


1.00 20.23 




ATOM 


381 


O 


ALA 


721 


24.664 


19.582 


21.088 


1.00 20.39 


50 


ATOM 


382 


N 


LEO 


722. 


24.925 


x 17.352 


21.116 


1.00 20.40 


ATOM 


383 


CA 


LEU 


722 


23.536 


17.103 


21.497 


1.00 21.36 




ATOM 


384 


CB 


LEO 


722 


23.166 


15.627 


21.282 


1.00 21.25 




ATOM 


385 


CG 


LEU 


722 . 


22.682 


15.273 


19.866 


1.00 21.90 




ATOM 


386 


CD1 


LEU 


722 ; 


22.656 


13.756 


19.658 


1.00 20.78 


55 


ATOM 


387 


CD2 


LEU 


722 


: 21.312 


15.893 


19.632 


1.00 21.16 


ATOM 


388 


C 


LEU 


722 


23.228 


17.497 


22.944 


1.00 22.09 




ATOM 


389 


O 


LEU 


722 


24.085 


17.429 


23.826 


1.00.22.42 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



ATOM 
ATOM 
ATOM 
.ATOM . 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
.ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM . 
ATOM 
ATOM . 
ATOM ; 
ATOM 
ATOM ' 
• ATOM- 
ATOM ; 
ATOM 
. ATOM . 
ATOM 
ATOM . 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM: 
, ATOM 
. ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



.390 
391 
.392 - 
393. 
394 : 
395 
396 
397 . 
398 
399- 
400 \ 
401 
402 
403 
404 
405 
406 
407 
408;. 
409 
410 
411 
412 
413; 
414 
415: 
416 
417. 
418 
419 
420 
421: 
422 
.423 
424 
425 
426 
. 427 
428 
429 
430 
431 
432 
433 
434 
435 
• 436 
437 
438 
439 
440 
441 
442 
443 
444 
445 



N . PRO 
•CD -PRO 
CA ., PRO 
CB .PRO ' 
CG .PRO 
C PRO. . 
.0 PRO 
N GLY 
CA GLY 
C GLY 



. GLY 
PRE- 



CA. PHE 
CB PHE 
CG.. PHE 
CD1 PHE 
CD2 PHE 
CE1 PHE. 
CE2 PHE 
CZ PHE 
C : PHE 
O PHE 
N ARG. 
CA ARG 
CB . ARG 
CG : . ARG 
CD. ARG 
NE ARG 
CZ ARG 
NH1 ARG 
NH2 ARG 
C ■ ARG 
.0 ARG f 
- N . ■:• ASH 
CA ASN 
CB ASN 
CG ASN 
OD1 ASN 
ND2 ASN 
C , : ASN 
O ASN 
N LEU 
CA LEO 
CB LEU 
CG LEU 
CD1 LEU 
CD2 LEU 
C LEU 
O LEU 
N HIS 
CA HIS 
CB HIS 
CG HIS 
CD2 HIS 
ND1 HIS 
CE1 HIS 



723 

723 

723 

723 

723 

723 

723 . 

724 

724 

724 

724 

725 

725 

725 . 
.725 . 

725 
.725 . 
725 
725 
725 
725 
725 
726 
726 

726 ' 
726 
726 
726 
726 
726 
726 
726 
726 
727 
727 

727 - 
727 
727 

727 ; 
727 

. 727 ; 

728 . 
728 
728 . 
728 
728 
728 
728 
728 
729 
729 
729 
729 
729 
729 
729 



-21.996 

20.936 

21.688 
20.256 
20.207 
21.787 

,-21.100 
22.658 
22.788 
23.653 
23.896 

. 24.113 
24.950 

. 25.373 
26.116 
25.428 
27.505 
26.117 

,28.198 . 

,27.498 
26.202 

-26.593 . 
26.830 
28.039 
28.557 

. 29.272 
30.536 
31.176 
32.382 
32.878 
33.098 
27.855 
28.825 , 
26.613 
26.374 
24.891 
24.511 
23.357 
^25.479 
26.856 
27.412 
.26.659 
27.080 
26.884 
25.469 
25.558 
24.738 
28.545 
29.315 
28.925 
30.310 
30.453 
31.872 

. *32.844. 
32.461 
33.735 



17.941 
18.384. 
18.318 
18.860/ 
19.447 - 
17.131 
16.132,-. 
17.236.. 
16.172. 
14.966 . 
.14.114 
14.876 
13.757, 
13.898 
12.706 
11.572 
12.689 
10.429. 
11.554 
.10.422 . 
13.693 
12.622 
14.851 
14.951. 
16.389 
16.781. 
15.963 
15.731. 
15.196 
15.024J 
14.846 
.14.480. 
.14.378, 
14.212 
13.717. 
13.782 
15.087 
15.539 
15.699 
12.279 
11.835 
11.562 
10.167 
9.629 
9.476 
9.204 
8.351 
10.049 
10.995 
8.884. 
8.638 
7.268 
6.884 
6.406 
7.060 
6.713 



23.202 
22.273 
■24.586 
.24.490 
.23.086 
25; 539. 
25.360 
. 26;537 

27.524 , 
; 27.180 
28.040 
25;935 
25.535 
24.077 
.23.560. 

23.140 
. 23.546 
22.712. 
23.121 
... 22.704 
26.412 
.26.880 
. 26v618_ 
27.430 
. 27.416 
26.134 
.25.976 
27.271 
27.428 
28.649 
26,365 
28.879 
29. 636 
29.274 
. 30.616 
M 30.968 
31.645 
31.562 
32.339 
r- 30.644 
. 31.632 
29.541 
29.444 
28.020 
27.448 
25.960 
28.144 
29.800 
29.624 
30.302 
30.643 
31.327 
31.611 
30.796 
32.845 
32.777 



7US01/19665 

1.00 22.76 
1.00 22.83 
1.00 23.30 

.1.00 23.27 
1.00 22.63 
1.00 23.84 

.1.00 23.75 
1.00 24.31 

.1.00 24.68 
1.00 25.55 
1.00 25.10 
1.00 25.87 
1.00 26.37 
1.00 25.67 
1.00 25.20 
1.00 24; 92 
1.00 24.47 

.1.00 24.76 
1.00 24.71 
1.00 -24.40 
1.00 27.46 
1.00 '27 . 31 
1.00 .28.62 
1.00 29.72 
1.00 ;30.89 
1.00 32.52 
1.00 ,34.40 
1.00 135.49 
1.00 36.20 
1.00 36.46 
1.00:36.56 
1.00 .29.93 
1.00, 29*. 51 
1.00^29.89 
1.00 30.24 
1.00:30.69 

.1.00. 31.99 
1.00; 32.19 
1.00; 32.26 
1.00*30.26 
1.00 30.96 
1.00 30.22 
1.00 30.16 
1.00. 29.53 
1.00 29.44 
1.00; 29^24 
.1.00 29.16 
1.00 30.48 
1.00 30.21 
1.00 30.85 
1.00 31.47 
1.00 31.98 
1.00 32.66 
1.00 32.89 
1.00 33.17 
1.00 33.16 



-106- 



WO 02/00i 



PCT/US01/19665 



ATOM 446 NE2 HIS 729 33.994 6.314 31.545 1.00 33.32 

ATOM 447 C HIS 729 31.105 8.650 29.326 1.00 31.63 

ATOM 448-0. HIS 729 30.583 8.279 28.273 1.00 31.40 

ATOM 449 N VAL . 730 32.359 9.078 29.400 1.00 31:76 

5 ATOM 450 CA VAL 730 33.250 9.133 28;250 1.00 32.24 

ATOM 451 CB--VAL 730 34.731 9.282 28.713 1.00 32:50 

ATOM 452.- CGI. VAL. 730 35.658 9.405 27.508 1.00 32.05 

ATOM 453 CG2 VAL 730 34.872 10. 489 29. 632 '1. 00 321 57 

ATOM 454 C VAL 730 33.161 7.860 27.408 1.00 33.08 

10 ATOM 455 O - VAL 730 : -33.019 7.919 26.181 1.00 33.09 

ATOM 456 N ASP 731- 33.268 6.715 28.085 1.00 33.39 

ATOM 457 CA ASP 731- 33.246 5.400 27. 449 : 1.00 33.76 

ATOM 458 CB" ASP 731 '33.558 4.322 28:491 1.00 34.69 

ATOM 459 CG ASP 731 34.969 4.433 29.033 1.00 36.10 

15 ATOM 460 OD1 ASP 731 35.190 4.055 '30.214 1.00 36.28 

ATOM 461 OD2 ASP 731 35.856 4.892 28.270 1.00 36.30 

ATOM 462 C ASP 731 31.946 5.054 26.738 1.00 33.23 

ATOM 463 O ASP 731 31.971 4.444 25.674 1.00 33.20 

ATOM 464 N ASP 732 30.822 5.428 - 27.344 1.00 32.63 

A3 ATOM 465 CA ASP 732' 29.502 5.172 26.784 1.00 31.98 

ATOM 466 CB ASP'' 732 -28.418 5.345 27.861 1.00 32.27 

ATOM 467 CG ASP 732 28.566 4.358 29.018 1.00 32.72 

ATOM 468 OD1 ASP 732 29.043 3.223 28.783 1.00 33.04 

ATOM ' 469 OD2 ASP 732 -.-'; 28.185 . 4.711 30.159 1.00 32.04 

ATOH 470 C : Asp 732 : 29.203 - 6. 1.07 25. 606 i 1.00 31.68 

ATOM 471 O ASP 732 - 28.410 5.768 24.722: 1.00 31.75 

ATOM 472 N GLN 733 29.826 7.285 25.604 1.00 30.91 

ATOM 473 CA GLN 733 29.631 8.249 24 .526 1 . 00 30.18 

ATOM 474 CB GLN 733 : 30.481 9.514 24.740 1.00 30.21 

30 ATOM 475 CG GLN 733 • 30.198 10.316 25.996 1.00 31.08 

ATOM 476 CD GLN 733 : 31.070 11.577 26.086 1.00 '32.11 

ATOM 477 OE1 GLN 733 32.282 ,-11.528 25.855 1 .00 33.33 

ATOM 478 NE2 GLN 733 30.458 12.699 26.429: 1.00=31.97 

- ATOM 479 C GLN 733 30.049 - 7 . 610 - 23 . 202 1 . 00 29 . 54 

6b ; ATOM 480 O GLN 733 I 29.263 7.553 22.258 1.00 28.86 

ATOM. 481 N MET 734 31.287 7.124 23.146' 1.00 29.26 

ATOM 482 CA MET 734 31.818 6.505 21. 929 1 .00 -29. 62 

ATOM 483 CB MET 734 33.347 6.432 21.993 i 1.00 31.24 

ATOM 484 CG MET 734 34.044 7.704 21.512 1.00 34.06 

40 ATOM 485 SD MET 734 33.906 8.000 19.707 '1. 00 37.92 ; 

ATOM 486 CE MET < 734 35.327 . 7.026 19.055 1.00 36.58 

ATOM 487 C MET 734 31.253 5.124 21.588 1. 00'28. 35 

ATOM 488 O MET 734 31.280 4.722 20.428 1.00 28.45 

ATOM 489 N ALA 735 30.765 4.398-22.589 1.00 26.73 

45 ATOM 490 CA ALA 735 30.181 3.081 22.347 1.00 26.10 

ATOM 491 CB ALA 735 30.003 2.310 23.669 1.00 26.35 

ATOM 492 C ALA 735 28.825 3.298 21.676 1.00 24.76 

ATOM 493 O ALA 735 28.531 2.705 20.653 1.00 24.32 

ATOM 494 N VAL 736 28.012 4.160 22.272 1.00 24.18 

50 ATOM 495 CA VAL 736 ' ■ 26.704 4.487 21.734 1.00 23.42 

ATOM 496 CB VAL 736 26.022 5.579 22.592 1.00 23.57 

ATOM 497 CGI VAL 736 . 25.268 6.570 21.713 1.00 23.51 

ATOM 498 CG2 VAL 736 25.071 4.932 23.573 1.00 23.24 

ATOM 499 C VAL 736 26.895 4.985 20.301 1.00 23.21 

26.228 4.516 19.375 1.00 23.40 



55 ATOM 500 O VAL 736 



ATOM 501 N ILE 737 27.827 5.917 20.129 1.00 22.03 
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28.117 ■ 6.479 ,18.816 1.00 21.62 
29.228 7.550 18.883 . 1.00 20.18 
29.787 7.795 17 . 510 ■ . 1. 00 20 . 01 
28.685 . . 8.855 . 19.468 1.00 ,19.45 

29.770 . 9.894* . 19.681, 1.00 18.31 
: 28.550 , : :5. 428: . 17.795 . 1.00 .22.21 
28.040 . 5.403. 16.678 1.00.22.12 
^29.502 , 4.57.6. 18 ; 161;. 1. 00 22 . 07 
29.949 3.572 17.225 1.00.-22.29 
31.255 , 2.943 17.701 M. 00: 23:58 
32.411:-. .3.940.. 17.806 ^.00:23.70 
33.698 3.287 18.280 , 1.00 23.85 
33.682 2.436- 19.165 1.00 24.48 
34.819.. 3.695, 17.702 .1.00 23.64 
28.891 2.499 .16.970 1.00:21.96 

28.771 2.037-15.838 1.00.22.01 
28.112 ; ; 2.125. 17. 990 1'. 00: 20.77 
27.073 • 1.115 17.800. 1.00 19:98 
26.468 0.627. 19. 120 . 1 .00 20 . 07 
27.407 .0.014. 20.133 1.00 20.08 
28.400: -0.886 " 19.754 ; 1.00,20.37 

.29.221, -1.484. 20.703 1. 00-21. 09 

27.254 ; 0.295 21.485 1.00: 19.66 

28.065 .-0.301 22.444 1.00 20.66 

29.050 -1.182 22.049, 1.00 20.98 

29.902 -1.706 22.998 1.00.22.42 

.25.897, 1.621 16:964 1.00 19.75 

25.249 0.845 16.250; 1.00,19.75 

25.592 2.910 17.063 1.00::18;92 

24.450 3.432^ 16.316 1.00- 18.02 ' 

23.648 4.420 17.181. 1.00 18.07 

24.292 5.666.: 17.302 ,.1.00 :18, 74 

24.831 4.069- 14 . 984 1. 00 *16. 97 

23.969 4.442; 14.198 .1.00/16.64 

26.129 4.150 14.741 '1.00/16.05 

26.689 4.725 13.529-1.00/16.05 

.28.189 4.350 13.492 1.00'17.09 

29.006 4.764 12.306 1.00*19.02 

30.294 4.238 11.932 1.00 20.22 

30.662 4.848 10.713 1.00 20.50 

31.170 3.302 12.512 1.00 20.91 

28.667. 5.657 11.335 .1.0019. 78 

29.657 5.711 10.368 1.00.20.54 

31.864 . 4.554 10.057 1.00 22.12 

32.363 3.006 11.865 1.00 21.59 

32.702 3.632 10.643 1.00.22.46 

25.911 4.300 12.257 1.00 15.45 

25.401 5.150 11.526 1.00 14.12 

25.791 2.998 12.020 1.00 15.44 

25.090 2.466 10.845: 1.00 15.95 

25.100 0.932 10.863 1.00 16.16 

24.447 0.326 9.646 1.00 16.45 

25.477 0.591 8.187 1.00 17.11 

26.513 -0.885 8.352 1.00 16.44 

23.635 2.924 10.665 1.00 16.26 

23.259 3.451 9.597 1.00 16.31 
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670 


N . 


VAL 


757 


15.337 


. 12.594 


-4.687 


1.00 41.04 


ATOM 


671 


CA 


VAL . 


757 


14.869 


11.743 


. -5.776 


1.00 41.30 


ATOM 


672 


CB 


VAL. 


. 757 


. .15.939 


10.680 


-6.104 


. 1.00 41.48 


ATOM 


, 673 


. CGI VAL 


757 


'17.218 


11.363 


-6.562 


1.00 41.53 


ATOM 


... 674 


CG2 VAL 


757 


16.226 


9.835 


-4.878 


,1.00 .41.39 


ATOM 


675. 


c. 


VAL 


757 


13.529 


11.051 


-5.518 


. 1.00 41.34 


ATOM 


676 


o 


VAL . 


757 


13.206 


10.046 


- -6.154 


1.00 41.09 


ATOM 


. 677 


N 


ASN 


•758 = 


12.747 


11.597 


-4.593 : 


.1.00 41.49 


ATOM . 


678 


CA 


ASN 


758 


. 11.455 


11.012 


-4.246 


1.00 41.40 


ATOM 


679 


CB 


ASN 


758 


10.433 


11.290 


-5.346 


1.00 .41.86 


ATOM 


680 


CG 


. ASK 


758 


* 9.848 


12.682 


-5.251 


-1.00 42.34 


ATOM 


. 681, 


OD1 


ASN 


758 


9.032 


12.968 


-4.370 


: 1.00 42.45 


ATOM 


682 


; ND2 


: ASN 


758 . 


10.269 


13.561 


-6,153 


1.00 42.55 


ATOM 


683. 


c 


ASN 


758 


11.548 


9.511 


-3.993 


1.00 41.14 


ATOM 


684 


O 


ASN 


758 


10.546 


8.794 


-4.062 


1.00 41.19 


ATOM 


685 


N 


SER 


759 


12.760 


9.043 


-3.716 


1.00 40.61 


ATOM 


686 


CA 


SER 


759 


13.003 


7.639 


-3.418 


1.00 40.58 


ATOM ; 


687 


CB 


SER 


759 


11.925 


7.113 


-2.462 


1.00 40.93 


ATOM, , 


688 


OG 


SER 


759 


11.878 


7.895 


-1.277 


1.00 ,41.37 


ATOM 


689; 


C 


SER 


759 


13.114 


6.704 


-4.616 


..l.OoUo.19 


ATOM. 


690 


O 


SER 


759 


13.004 


5.490 


-4.459 


1.00.40. 32 


ATOM f 


691 


N 


ARG 


. 760 


13.320. 


7.255 


-5.809, 


.1.00-39.83 


.ATOM 


692 


CA 


ARG 


760. 


13.482 


6.412 


-6.996 


1.0039. 13 


ATOM .. 


693, 


CB 


ARG 


760 .. 


13.278 


. 7.220 


-8.289 


1.00:^40. 09 


. ATOM. 


694 


CG 


MS: 


760^ 


13.929 


. 6.590 


-9.533/ 


1.00^41.53 


ATOM 


695 


i CD 


ARG 


760 


13.150 


6.877 


-10.827, 


'.1. 00-42. 76 


ATOM 


696 


NE 


ARG 


760 


13.856 


6.452 


-12.047 


1.00^44.10 


, ATOM 


697 ; 


, CZ 


ARG 


760 


14.317" 


5.221 


-12.290 


. 1.00 44.02 


ATOM . 


698 ... 


" NH1 


ARG 


, 760 


14.169 


4.244 


-11.402. 


1.00. 44.29 


ATOM ■. 


699 


NH2 ARG , 


.760 


14.926. 


4.966 


-13.437 ; 


.1.00 .44.11 . 


ATOM , 


700 


C 


ARG. 


760 


14.897 , 


5.843 


-6.951. 


1.00,j37.86 


ATOM , 


701 


O 


ARG 


760, 


15.200 


4.841 


-7.603: 


1.00 37.94 


ATOM . 


702 


N 


MET 


761 


15.760 


6.489 


-6.169/ 


1.00 36.18 


, ATOM 




CA 


MET: 


* 761 


17.144.. 


6.040 


-6.030; 


1.00 34.54 


, ATOM 


704 


CB 


MET 


■ 761 


18.026 


6.693, 


-7.095. 


1.00/34.81 


* ATOM 


705 


CG 


MET 


761 


17.649. 


6.378 


-8.531- 


1.00/35.67 


ATOM. 


706. c 


SD 


MET 


761 


18.836 


7.089 


-9.710, 


1.00 ; 35. 66 


ATOM ;' 


707 - 


CE 


MET 


, 761 


18.291 


8.796 


-9.734 


, 1.0035. 50 


ATOM 


708/ 


C 


MET 


761 


17.727 


6.352- 


-4.652 


1.00*32.75 


ATOM 


709 . 


O 


MET 


761 


17.347 


7.329 


-4.009; 


1.00; 32.64 ■ 


ATOM 


710 


N 


LEU 


762 


18.661 


5.521 


-4.211 


1.00 30.58 


ATOM 


711 


CA 


LEO 


762 


19.309 


5.728 


-2.924 


1.00 28.64 


ATOM 


712 


CB 


LEU 


762 


19.967 


4.435 


-2.457 


1.00 28.33 


ATOM 


713 , 


CG 


LEU 


762 


19.019 


3.248 


-2.303 


1.00 28.15 


ATOM 


714 


CD1 


LEU 


762 


19.810 


2.045 


-1.847 


1.00 28.12 . 


ATOM 


715 


CD2 


LEU 


762 


17.924 


3.575 


-1.308 


1.00 27.94 


ATOM 


716 


C 


LEU 


762 


20.356 


6.838 


-3.040 


1.00 27.76 


ATOM 


717 


O 


LEU 


762 


21.341 


6.713 


-3.779 


1.00 27.12 


ATOM 


718 


N 


TYR 


763 


20.135 


7.921 


-2.302 


1.00 26.72 


ATOM 


719 


CA 


TYR 


763 


21.041 


9.071 


-2.318 


1.00 26.03 


ATOM 


720 


CB 


TYR 


763 


20.224 


10.355 


-2.181 


1.00. 26.73 


ATOM 


721 


CG 


TYR 


763 


20.832 


11.570 


-2.836 


1.00 28.00 


ATOM 


722 


CD1 


TYR 


763 


20.532 


11.894 


-4.159 


1.00 28.78 


ATOM 


723 


CE1 


TYR 


763 


21.064. 


13.037 


-4.764 


1.00 29.17 


'ATOM 


724 


CD2 


TYR 


763 


21.686 


12.414 


-2.131 


1.00 28.81 


ATOM 


725 


CE2 


TYR 


763 


22.226 


13.561 


-2.729 


l.OO 29.70 
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ATOM 726 . CZ TYR 763 

ATOM 727 OH TYR 763 

ATOM 728 C . TYR 763 

ATOM 729 0 TYR 763 

5 ATOM .. 730 N , PHE 764 

ATOM ' 731 . CA PHE 764 

ATOM , 732 CB PHE 764 

ATOM 733 CG PHE . .764 

ATOM 734 CD1 PHE .764 

10 ATOM 735 CD2 PHE 764 

. ATOM 736 CE1 PHE 764 

ATOM 737 CE2 PHE 764 

ATOM 738 CZ PHE 764 

ATOM 739 •> C PHE 764 

15 ATOM 740 O PHE 764 

ATOM 741 N ALA 765 

ATOM.. 742 CA ALA 765 

ATOM 743 CB ALA 765 

ATOM 744 C ALA. 765 

20 ATOM 745 O ALA 765 

ATOM 746 N PRO 766 

ATOM, '. 747- CD PRO 766 

ATOM 748 CA PRO 766 

ATOM 749- CB PRO- 766 

25 ATOM , 750 CG .PRO 766 

ATOM. 751 C PRO .766 

ATOM . 752 O PRO. 766 

. ATOM 753. N ASP 767 

ATOM 754*. CA ASP 767 

30 I ATOM 755 CB ASP 767 

ATOM- 756 CG ASP 767 

ATOM , 757 ODl ASP 767 

ATOM. 758. OD2 ASP 767 

ATdM -,. 759 C ASP. .161 

35 . ATOM 760 . , O ASP 767 

ATOM 761 N LEU 768 

.ATOM 762 CA LEO 768 : 

ATOM 763 CB LEO 768 

ATOM . 764 - CG LEU . 768 

40 ATOM 765 CD1 LEU .768 

ATOM 766 CD2 LEU 768 

ATOM 767 C LEU .768 

ATOM 768 O LEU 768' 

ATOM 769 N VAL 769 

45 ATOM 770 CA VAL 769 

ATOM 771 . CB VAL 769 

ATOM ; 772 CGI VAL 769 

ATOM 773 CG2 VAL 769 

ATOM 774. C VAL 769 

50 ATOM 775 0 VAL 769 

ATOM 776 N PHE 770 

ATOM 777 CA PHE 770 

ATOM 778 . CB PHE 770 

ATOM 779 CG PHE .770 

55 ATOM 780 CD1 PHE 770 

ATOM 781 CD2 PHE 770 



21.907 13.865 

22.410 15.005 

22.074 . 9.000 

21.886 9.607 

23.154 8.253 

.24.176 8.138 

25.167 7.026 

724.592 5.665, 

24.141 .4.997 " 

24.484 .5.04*9 - 
23.590 3.728. 
23.936 3.785 
23.489 3.123 
24.921 9.442; 
25.270 9.866^ 
25.154 10.067 
25.854 11.346 
27.346 11.142; 
25. 627" 11.880- 
25.211 11.130 
25.888 13.178 
26.345 14.222 
25.687 13.740 
26.159 15.190 
25.841 15.485 

26.485 12.980 
25.984 12.693 
27.721 12.634= 
28.600 11.898 
30.058 .12.292. 
30.531 11.898 
29.780 12.093 
31.668 11.400 
28.457 10.374 
29.215 9.644 
27.507 9.891 
27.298 8.453 
28.070. 7.909 
28.183 6.378" 
28.910 5.819 
28.943 6.011 
25.808 8.129 
25.285 7.931 
25.133 8.081 
23.702 7.802 
22.998 8.807 
21.480 8.621. 
23.398 10.245 
23.560 6.391 
24.156 6.061 
22.794 5.554 
22.615 4.180 
22.631 3.224 
23.994 2.714 
25.125 3.522 
24.128 1.452 



7US01/19665 



-4.045 1.00 29.56 
-4.629 1.00 30.24 
-1.180 1.00 .25.05 
-0.130. 1.00 24.70 
-1.386. 1.00 23.85 
-0.363 1.00 23.36 
-0.687 . 1.00 .22.20 
-0.577, 1.00 .20.93 
-1.703,. 1.00. 21. 03 
. 0.654.- 1.00 20.64 
-1.600 1.00 21.11 

0.765^ 1.00 20.71 
-0.360^ 1.00 20.65 
-0.246 1.00 23.54 

0.848 1.00 23.77 
-1.394 1.00 23.97 
-1.488 1.00 24.26 
-1.219 .1.00, 24.01 
-2.909 1.00. 24. 66 
-3.789 .1.00,24.88 
-3.153 1.00 .25.03 
-2.220 1.00 25.22 
-4.496 .1,00.25.14 
-4.335 1.00 25.71 
-2.888 . 1.00 25.20 
-5.554,,: 1.00; 25.17 
-6. 651./. 1.00- 25 . 08 
-5.208 1.00 25.17 
-6.117^ 1.00, 25.59 '.: 
-5.858; .1.00- 25.95 
-4.470 1.00 27.34 
-3.487; ,1,00 .26.89 
-4.355. .1.00, 29.03 
-6.012 ,1.00 25>16 r j 
-6^636" 1.00.25.56 
-5.214 1.00. 24.75 
-5.076 1.00.24>23 
-3.870 . 1.00,23.92 
-3.771 1.00.23.88 ( : 
-4.974^ 1.00 23.45 
-2.523 1.00 24.21 
-4.944 1.00 24.57 
-3.846 1.00 24.30 
-6.088 1.00 24.78 . 
-6.149 , 1.00 24.65 
-7.089 . 1.00 24.73 
-7.031 1.00 24.37 
-6.700 1.00 24.01 
-6.698 1.00 24.90 . 
-7.717 1.00 25.44 
-6.007 1.00 24.72 
-6.434 1.00 24.40 
-5.243 1.00 24.46 
-4.867 1.00 23.68 
-4.993 1.00 22.58 
-4.294 1.00 23.29 
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ATOM 
ATOM 
ATOM 
ATOM 
5 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
10 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
15 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
20 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
25 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
30 ATOM 
ATOM 
* ATOM 
ATOM 

* ! ATOM 

35 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
40 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
45 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
50 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



782 . CE1 PHE 770 

783 CE2 PHE 770 
-784 ~ CZ PHE 770 

785 C PHE 770 

786 O PHE ! 770 

787 N ASN 771 
' 788- CA ASN 771 

789 CB ASN 771 

• 790 CG ASN • 771 

791 ' OD1 ASN 771 

792 ND2 ASN 771 

793 C ASN* 771 

794 0 ASN 771 

795 } N* ' GLD 772 

796 CA GLD 772 

797 CB GLO 772 

798 CG GLU 772 

799 CD GLD 772 

800 OE1 GLD 772 

801 OE2 GLD 772 

802 C " GLD 772 : 
803- O GLD 772 

804 N * TYR 773 

805 CA TYR 773 

806 CB TYR 773 

807 CG TYR 773 

808 CD1 TYR 773 

809 CE1 TYR 773 : '- 

810 CD2 TYR 773 

811 CE2 TYR' 773 

812 CZ TYR 773 

813 OH TYR 773 

814 C TYR 773 

815 O TYP. 773 k 
816' N ARG 774 

817 ' CA ARG 774 

818 : CB ARG '774 

819 CG ARG 774 

820 CD ARG 774 

821 NE ARG 774 

822 CZ ARG 774 

823 NH1 ARG 774 

824 NH2 ARG 774 

825 C ARG 774 

826 O ARG 774 

827 N MET 775 

828 CA MET 775 

829 CB MET 775 

830 CG MET 775 ' 

831 SD MET 775 

832 CE MET 775 

833 C MET 775 

834 O MET 775 

835 N HIS 776 



PCT/US01/19665 

26.363 3.087 -4.552 1.00 22.46 
25.370 1.003 -3.841 1.00 23.62 
26.497 1.833 -3.974 1.00 23.15 
.21.323 3.959 -7.167 1.00 24.70 
20.237 4.104 -6.593; 1.00 24.80 
21.449 \ 3.604 -8.438 1.00 24.57 
20.298 1 3.288 -9.259 1.00 24.55 
20.531- 3.729^-10.699 1.00 24.45 

21.892 3.329 -11.216 1.00 24.66 

22.551 . 2.424 -10.678 1.00 24.49 

22.321 ' : 3.991-12.277 1.00 24.40 

20.195 •1.770 -9.175 1.00 24.68 

21.009 1.131 -8.510 - 1.00 24.39 

19.211 1.185 -9.842 1.00 25.37 

19.052 -0.263 -9.790 1.00 25.97 

17.885 -0.698 -10.673 1.00 26.94 

16.519 -0.461 -10.013 1.00 28.24 

15.988 -1.704 -9.306 1.00 29.05 

15.347 -1.562 -8.235 1.00 29.60 

16.203-2.819 -9.835 1.00 29.05 

20.318 -0.987 -10.190 1.00 26.14 

20.737 -1.934 -9.518 1.00 26.09 

20.948 -0.530 -11.270 1.00 25.97 

22.166 -1.170-11.734 1.00 25.56 

22.734 -0.445 -12.944 1.00 26.25 - 

24.033' -1.034 -13.428 1.00 25.78 

24.073 -2.281 -14.040 1.00 25.69 

25.282 -2.830 -14.469 1.00"2'6.68 

25'.228 -0.344 -13.256 1.0o'26.64 

26.448 -0.876 -13.683 1.00 26^53 

26.469 -2.113 -14.286 1.00 26.86 

27.676 -2.624 -14.705 1.00 26.83 

23.222 .-1.234 -10.648' 1.00 25.39 



_i a nft 



A A AC oe 



55 ATOM 836 CA HIS 776 
ATOM 837 CB HIS 776 



23.468.-0.117 -9.975' 1.00 24.83 

24.4 67-0.129 -8.913 .1.00 24.13 

24.806 "1.293 -8.493. 1.00 23^53 

25.745 1.963^ -9.465 1.00 23.97 

25.760 3.472 -9.277 1.00 24.07 

26.915 4.069 -9.934 1.00 24.01 

27.280 5.332 -9.778 1.00 23.94 

26.576 6.124 -8.989 1.00 24^20 

28.350 5.797 -10.405 1.00 24.95 

24.016 -0.965 -7.714 1.00 23.78 

24.836 -1.553 -7.027 1.00 23.53 
22.714 -1.019 -7.470 1.00 23.55 
22.189 -1.818 -6.375 1.00 24.24 
20.680 -1.654 -6.298 1.00 23.35 

.20.279-0.409 -5.602 1.00 22.56 

18.562-0.102 -5.803 1.00 23.81 

18.596 ' 1.595 -6.444 1.00 23.32 

22.544 -3.302 -6.556 1.00 25.19 

22.837 r4.011 -5.589 1.00 24.45 
22.530 -3.757 -7.806 1.00 26.18 
22.845 -5.141 -8.119 1.00 26.92 
22.313 -5.505 -9.510 1.00 27.27 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
-ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM ' 
ATOM ■ 
ATOM 
ATOM 
ATOM 
ATOM ' 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM - 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
: ATOM 
ATOM 
ATOM ; 
ATOM 
ATOM ' 
ATOM 
ATOM 
• ATOM 
ATOM 
ATOM' 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



838 
839 
840 
841 
842 
843 
844 
845 
84 6 
847 
848 
849 
850 
851 
852 
853 
854 
855 
856 
857 
858 
859 
860 
861 
862 
863 
864 
865 
866 
867 
868 
869 
870 
871 
872- 
873 
874 
875 
876 
877 
878 
879 
880 
881 
= 882 
883 
884 
885 
886 
887 
888 
889 
890 
891 
892 
893 



CG 

CD2 
•<■ ND1 

CE1 

NE2 
' C '■• 

O 

N 
' CA 

CB 

CG 

CD 

CE 

NZ 

C 

O 

N 

CA 
CB 
OG 
C 
O 
N 

CA 
CB 
CG 
CD 
NE 
CZ 
NH1 
NH2 
C 
O 
N 

CA 
CB 
CG 
SD 
CE 
C 
O 
N 

CA 
CB 
CG 
CD1 
CE1 
CD2 
CE2 
CZ 
OH 
C 
O 
N 

CA 
CB 



HIS 
HIS 
HIS 
HIS 
HIS 
HIS 
HIS 
LYS 
LYS 
.LYS 
LYS. 
LYS 
LYS 
LYS 
LYS 
LYS 
SER 
. SER 
SER 
SER 
SER* 
SER 
ARG 
ARG 
ARG 
ARG 
ARG 
ARG 
ARG 
ARG 
ARG 
ARG 
ARG 
MET 
MET 
MET 
MET 
MET 
MET 
MET 
MET 
TYR 
TYR 
TYR 
TYR 
TYR 
TYR 
TYR 
TYR 
TYR 
TYR 
TYR 
TYR 
SER 
SER 
SER 



776 

776 

776 

776 

776 

776 

776 

777 

777 

777 

777 

777 

777 

777 

777 

777 

778 

778 

778 

778 

778 

778 

779 

779 

779 . 

779 

779 

779 

779 

779 

779 

779 

779 

780 

780 

780 

780 

780 

780 

780 

780 

781 

781 

781. 

781 

781 

781 

781 

781 

781 

781 

781 

781 

782 

782 

782 



- 22.615 
21.882 
23.841 
23.851 
22.675 
' 24.344 
24.818 
25.086 
26.536 
27.050 
26.568 
27.637 
28.063 
29.216 
27.234 
28.306 
26.638 
27.227 : 
26.574 
25.199 
27.043 
27.756 
26.078 
25.739 
26.998 
27.686 
28.959 
29.699 
30.984 
31.700 
31.562 
24.942 
24.962 
24.232 
23.384 
23.948 
25.288 
25.814 
26.603 
22.010 
21.414 
21.497 
20.208 
19.920 
18.721 
18.851 
17.726 
17.443 
16.318 
16.461 
15.337 
19.087 
18.246 
19.068 
18.030 
18.209 



: -6.914 
'-8.049 
-7.299 
-8.611 
-9.089 

\-5.376 : 
-6.350 
-4.474 

" -4.555 : 
-3.468 
-3.632 
-4.263 
-5.643 
-6.132 
-4.440 
-5.006 
-3.701 
-3.542 

: -2.369 
-2.621 
-4.820 
-5.039 
-5.645 
-6.904 

-7.730 ; 

-8.208 

-8.974 

-9.207 

-9.547 

-9.705 

r-9.699 

-6.698 

-7.541 

-5.570 

-5.221 

-4.017 

-4.215 

-2.649 

-1.893 : 

-4.839 

-3.841 

-5.621 

-5.283 

-6.156 

-5.689 

-4.762 

-4.311 

-6.152 

-5.706 

-4.791 

-4.364 

-5.407 

-4.513 

-6.504 

-6.678 

-8.004 



. -9.913 
-9.798 
-10.415 
-10.586 
-10.219 
-8.070 
-7.481 : 
-8~. 699 
-8.760 : 
-9.702 
-11.138 
-12.030 
-11.572 
-12.387 
-7.398 
-7.196 
-6.468 
-5.143 
-4.408 : 
-4.172 
-4.323 
-3.352 
-4.733 
-4.081- 
-3.817 
-5.085 
-4.796 
-6.030 
-6.096 
-4.987 
-7.283 
-2.790 
-1.886 
-2.729 
-1.592 
-0.832 



«0. 
0. 



172 : 
565 
-0.815' 
-2.137 
-1.718 
-3.074 



-3.651 
-4.882 
-5.670 
-6.701 
-7.408 
-5.359 
-6.051 
-7.071 
-7.748 
-2.620 
-2.513 
-1.862 
-0.835 
-0.100 



1.00 28.49 
1.00 28.49 
1.00 28.47 
1.00 28.94 
1.00 29.04 
1.00 27.70 
1.00 28;14 
1.00 ? 28;16 
1.00 28.25 
1.00 28.87 
1.00 29.22 
1.00 29.26 
1.00 29.02 
1.00 29; 65 
1.00 28.38 
1.00 28.33 
1.00 28.47 
1.00 28.59 
1.00 28.41 
00 27.42 
00' 29.24 
00 29.39 
00 29.69 
O0 30.16 
00 ; 30.77 
1.00 30.83 
1.00; 31.77 
1.00 33.22 
1.00 33196 
1.00 33^90 
.1.00 34.13 
1.00 30.89 
1.00 30.62 
1.00; 31.21 .. 
1.00 31.28 
.l.OO; 32.57 
1.00 34.02 
1.00 37.00 
1.00 34.95 
1.00 30.81 
1.00 31:05 
1.00 29.92 
1.00 29.23 
1.00 28.90 
1.00 28.52 
1.00 28.60 
1.00 28.68 
1.00 28.60 
1.00 28.33 



00 28.53 
00 28.76 
00 28.96 
00 28.45 
00 28.78 
00 28.74 
00 29.02 
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ATOM 


.894 


OG 


SER 


782 


18.036 


-9.090 


. -0.987. 


. 1.00 30.66 


ATOM 


895 , 


C 


. SER 


782 .. 


18.044 • 


.-5.531 . 


0.187 


: 1.00 27.95 


ATOM 


896 


0 


- SER ■ 


782 


' 17.045 


-4.839 


0.363 


1.00 28.09 


ATOM 


897, 


N 


GLN; . 


783 


. 19.170 . 


-5.325. 


. 0.855 


.1.00 27.40 


ATOM • 


898 i 


CA 


GLN': 


783 


19.249. 


-4.244^ 


1.836 


1.00 27.42 


. ATOM 


' 899 


CB 


. GLN- • 


' 783 


20.669 ; 


-4.113 


2.397 


.1.00 27.83 


ATOM 


900 , 


CG 


GLN . 


' 783 


' 21.268 


-5.393, 


2.978 


.1.00 28.33 


ATOM / 


901 \ 


CD. . 


• GLN / 


' ; 783 , 


/ 21.844 


-6.302 


1.919 


1.00 ,29;. 14 


ATOM • . 


902- 


OE1 


GLN: " 


783 


v22.658 


-7.184 


2.215 


1.00 29,90 


ATOM / 


903 


NE2 


GLN ■ 


783 ;V , 


21.426 ' 


-6.099 


0.672 


.,1.00 .28. 96 


ATOM " . 


■ ,904 , 


C m 


_'. 


.783 


18.840 


-2.924/ 


. 1.177. 


, ,1.00 .26,96 


. ATOM ' . 


905 - 


O 


GLN " 


783 


18.124 


-2.114 


1.781 


1.00 .26.53 


ATOM 


906 


N 


CYS. 


784 


19.290 


-2.719 


-0.064 


1.00 26.46 


ATOM 


907 


CA 


CYS 


784 


! 18.963 


-1.506 . 


-0.808 


1.00 26.18 


ATOM - ' 


908 


CB 


CYS * 


784 u 


,-19.695 


-1.488 


-2.159_ 


1.00 27.17 


ATOM ..- 


909 ,' 


SG 


CYS 


784 


21.458 . 


-1.025 


-2.047 


/ 1.00 ;28.41 


ATOM 


910 


c 


CYS 


.784 


~ 17.452 


-1.389 


-1.002 


1.00 25.21 


ATOM - 


911 


O 


CYS 


784 • 


: 16.901 


-0.290 


-0.952 


1.00 24.95 


ATOM • 


912 


N 


VAL 


785 


16.789 


-2.524j- 


-1.210 


1.00 24,67 


ATOM 


913- 


CA 


VAL , 


785 


15.330 -f 


;-2.554 


-1.351 


1.00 24.38 


ATOM / 


914 


CB 


VAL 


785 


14.821 . 


-3.960! 


-1.738 


: 1.00 24.36 


ATOM 


915 


CGI 


VAL 


785 i - 


13.455 


-4.230. 


-1.081 


1.00 24.20 


ATOM 


916 


CG2 


VAL 


785 • - 


r 14.705 


-4.055-.., 


-3.247 


. 1.00 23.60 


ATOM 


917 


c 


VAL 


785 


.14.698 u 


-2.157/ 


-0.021 


.1.00 -23.98 


ATOM 


918 : 


O 


VAL 


785 


13 • 705 


1 * Jl 1 

—X .1^1 




1.00 23 , 63 


ATOM 


919: 


N 


ARG 


786 


15 . 280 


-2.646 


1 • 067 


1.00 24 .16 


. ATOM. 


920 


CA 


ARG 


786. , 


14.808 


-2.304 : 


2.411 


1.00. 24.19 


ATOM . 


921 


CB 


ARG 


786 


15.667 


-3.016: 


3.465 


1.00:24.76 


ATOM/ 


922 


CG 


ARG, 


786. 


15.663 


-4.5.37 


3.386 


: 1.00: 25,63 


'atom! 


923 


CD 


ARG 


786 


14 . 617 


-5.109 


4.314 


1.00 : 26.26 


ATOM 


924 


NE 


ARG 


786 


15.149 ' 


-6.186 


5.141 


1.00 26.47 


"ATOM 


925 - 


CZ 


ARG. 


786 


14.769 


-6.414;^ 


6.396 


1.00; 26,71 


ATOM . 


926^ 


NH1 


ARG 


786 


13.861, 


-5.637 


6.970 


i 1.00 v26.62 


, ATOM 


927 r- 


NH2 


ARG 


786 


15.283 


-7.426 * 


7.074 


1.00 26.60 


. ATOM .. 


928 J 


C t 


ARG 


786 


.14.934 , 


-0.783 


2.613 , 


/l. 00;. 23. 52 


"ATOM 


929 


0 


ARG 


786 


14 . 015 


-0.128 


3.087 - 


1.00 23.13 


ATOM. ; 


930 


N 


MET 


787 


16.079 


-0.227 v 


2.236 


1.00;,23.46 


ATOM 


93i 


CA 


MET . 


787 


16.326 


1.201 


2.404 


1.00 24.21 


ATOM \ 


932 


CB 


MET 


787 


. 17.799 


1.506 


2.153 


1.00. 24.32 


ATOM . 


933 


CG 


MET.. 


787 


18.695 


0.872 


3.191 


1.00^ 25.11 


ATOM 


934 


SD 


MET 


, 787 


20.411 


1.249/ 


2.977 


1.00*26.06 


ATOM 


935. 


CE 


MET 


787 


20.960 


-0.200 


2.082 


1.00 25.69 


ATOM 


936 


C 


MET 


787 


15.443 


2.082 


1.535 


1.00 24.88 


ATOM 


937 


O 


MET 


787 


14.947 . 


3.113 


1.999 


1.00 24.39 


ATOM 


938 


N 


ARQ 


788 


.15.260 


1.675 


0.278 


1.00 25.61 


ATOM 


939 


CA 


ARG 


788 . 


14.399 


2.394 


-0.651 


1.00 26.64 


ATOM 


940 


CB 


ARG 


788 


14.361 


1.661 


-2.003 


1.00 27.51 


ATOM 


941 


CG 


ARG 


788 


13.561 


2.371 


-3.089 


1.00 28.69 


ATOM 


942 


CD 


ARG 


788 


14.374 


2.537. 


-4.378 


1.00 29.41 


ATOM 


943 


NE 


ARG 


788 


14.059 


1.556 


-5.419 


1.00 29.78 


ATOM 


944 


CZ 


ARG 


788 


14.634 


1.548 


-6.626 


1.00 31.03 


ATOM 


945 


NH1 


ARG 


788 


15.549 


2.465 


-6.935 


1.00. 30.51 


ATOM 


946 


NH2 


ARG 


788 


14.298 


0.631 


-7.532 


1.00 30.16 


ATOM 


947 


C 


ARG 


788 


13.016 


2.401 ' 


0.007 


1.00, 26.84 


ATOM 


948 


O 


ARG 


788 


12.328 


3.418 


0.047 


1.00 26.40 


ATOM 


949 


N 


HIS 


789 


12.632 


1.251 


0.545 


1.00 27.75 
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ATOM 950 CA HIS 789 

ATOM 951 CB HIS 789 

ATOM 952 CG HIS 789 

ATOM 953 CD2 HIS 789 

5 ATOM 954 HD1 HIS 789 

ATOM 955 CE1 HIS 789 

ATOM 956 NE2 HIS 789 

ATOM 957 C HIS 789 

ATOM 958 0 HIS 789 

10 ATOM 959 N LEO 790 

ATOM 960 CA LEO 790 

ATOM 961 CB LEO 790 

ATOM 962 CG LEO 790 

ATOM 963 CD1 LEO 790 

15 ATOM 964 CD2 LEO 790 

ATOM 965 C LEO 790 

ATOM 966 0 LEO 790 

ATOM 967 N SER 791 

ATOM 968 CA SER 791 

20 ATOM 969 CB SER 791 

ATOM 970 OG SER 791 

ATOM 971 . C SER 791 

ATOM 972 O SER 791 
ATOM 973 N GLN 792 
25 ATOM 974 CA GLN 792 
ATOM 975/ CB GLN 792 
ATOM 976 CG GLN 7 92 
ATOM 977 CD GLN 792 
ATOM 978 " OE1 GLN 792 
30 ATOM 979 NE2 GLN 792 
-ATOM 980 C GLN 792 
ATOM 981 : O GLN 792 
'ATOM 982 V GLO 793 

-ATOM' -983 ; : 'CA GLO -793 

35 ^ATOM - -984 >CB GLO- ; 793 
ATOM ' 985 : CG GLO 793 
••ATOM 986 CD GLO : 793 
ATOM 987~ 'OEl GLO 793 
ATOM 988 : OE2 GLO 793 
40 ATOM 989 C" GLO 793 
■ATOM 990 ; 0' : GLO 793 

ATOM - 993. N PHE '794 
ATOM 992 : 'CA PHE- 794 
ATOM 993 CB PHE 794 
45 ATOM 994 CG PHE "794 
ATOM 995 CD1 PHE 794 
ATOM 996- CD2 PHE' 794 
ATOM 997 CE1 PHE " 794 
ATOM 998 CE2 PHE 794 
50 ATOM 999 CZ PHE 794 
ATOM 1000 C PHE 794 
-ATOM"' 1001 O PHE 794 
ATOM' 1002 N GLY 795 
ATOM 1003 ' CA GLY 795 
55 ATOM 1004 C GLY 795 
ATOM 1005 O GLY 795 
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^ n 'SCO 

11 . 359 


1 1 Cl& 


1. 233 


11.238 


n *anft 


1.811 


9. 9oB 


— U • 


1. 447 


8 . 916 


— 1 . JO / 


2.205 


9 . 685 




n 157 


8 . 513 


— 2 • UU3 


0. 139 


8.026 


o m 7 
—2 . ux / 


1. 369 


11.275 


2 . 12U 


9 ^7 3 


10.274 


2 . 823 


9 


12.328 


2 . 1 7 o 




12.390 


3.115 


A ^07 


13.775 


3 . 071 


A Q^fi 
4 • 


14.142 


4 . 222 


5 • by D 


13.147 


4 .322 


7 . 


15.536 


3.978 


6 . 440 


12.107 


4.533 


3 . 83b 


11.194 


5.189 


4 . 323 


12.911 


5.000 


r> O Q A 

2 • 89U 


12-759 


6.334 


2. jJo 


13.661 


6.504 


1 . 123 


13.224 


5.654 


0 . 082 


11.318 


6.603 


1.920 


10.747 


' 7.626 


2.290 


10.734 


5.696 


1 . 138 


9.354 


5.873 


0 . 687 


8.909 


4 .666 


-0.150 


9.637 


4.593 


1 A Q9 

-1 . 4 »2 


9.418 


3.282 


-2 . 223 


8.385 


3.073 


-2.860 


10.394 


" 2.384 ' 


-2.128 


8.4i7 


6.107 


1.870 


7.459 


- 6.881 


1.766 



1.00 30.62 



8.706 5.455- 



7.913 5.629 



8.490 
8.422 
7.024 



4.782 



7.927 
6.959 
9.032 



4,216- 1.00^ 30; 78 
5.353- -1.00 ''31; 16 
3.301^ 57099"' 1. 00^31-. 63 
2 . *53 r 5 • 25'6^ 1 . 00^21 41 
6 056 ^ 3.54$; 5.178^ 1.00 1 32 .8 9 
6.892 1.523* 5.447- 1.00 32:77 
4 : 630' 1. 00 30 .41 
5.202 1.00 30.34 
4.355 1.00 29.94 
4.703 1.00" 29: 89 
4.367 1.00 29. 61 
5.316 1.00 29.83 
6.683 1.00 29.77 
4.848 1. 00 29.90 
7.561 1.00 29.72 
5.726 1.00 30.02 
7.083 1.00 29.58 
3.922 1.00 30.47 
4.248 1.00 30.71 
2.883 1.00 31.23 
2.053 1.00 : 31.91 
2.410 1. 00-32.71 
2.557 1.00 32.69 



7.lti 
7.609 
7.787 
9.119" ' 9.195 
9.762 
9.331 



10.498 
11.586 
11.472 
12.722 
12.466 
13.722 
13.592 
8.057 



9.567= 
8.684 
9.161 
8.274 
8.513 
9.943 



7.721 11.075 
9.296 
9.910 
9.482 



7.532 
6.513 
5.101 

4.219 10.322 
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ATOM 
ATOM 
ATOM 
ATOM 
i ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
: ; ATOM . 
• ; ATOM 
ATOM 
ATOM. 
; ATOM 
ATOM 
ATOM 
ATOM ' 
. ATOM_ 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM . 
' ATOM 
ATOM • 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



• 

1006 
1007 
1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032- 
1033 
1034 
1035 
1036 
1037 
1038 
1039 . 
1040; • 
1041;; 
1042. 
1043 - 
1044 
1045 
1046 
104? 
1048 
1049. 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1060 
1061 



N TRP 
CA TRP 
CB TRP 
CG TRP 
CD2 TRP 
CE2 TRP 
CE3 TRP 
CD1 TRP 
NE1 TRP 
C22 TRP 
CZ3 TRP 
CH2 TRP 
C TRP 
O TRP 
N LED 
CA LEU 
CB LEO 
CG LEO 
CD1 LEU 
CD2 LEU 
C LEU 



O 
N 

CA 
CB 

CG 
CD 



LEU 
GLN 
GLN 
GLN 
GLn 
GLN 



OE1 GLN 
NE2 GLN 
C GLN 
O GLN 
N ILE 
CA ILE. 
CB ILE . 
CG2 ILE. 
CGI ILE: 
CD1 ILE~ 
C ILE\ 



O 
N 

CA 
CB 



ILE 
THR 
THR 
THR 



QG1 THR 
CG2 THR 
C THR 



O 
N 
CD 
CA 
CB 
CG 
C 
O 
N 

CA 
CB 



THR, 

PRO 

PRO 

PRO 

PRO 

PRO; 

PRO 
PRO 
GLN 
GLN 
GLN 



796 
796 
796 
796 
796 
796 
796 
796 
796 
796 
796 
796 
796 
796 
797 
797 
797 
797 
797 
797 
797 
797 
798 
798 
798 
798 
798 
798 
798 
.798 
798 
799 
799 
799 
799 
799 
799 
799 
799 
800 
800 
800 
800 
800 
800 
800 
801 
801 
801 
801 
801 
801 
801 
802 
802 
802 



4, 
3. 
3. 
3. 

4, 
4, 



4. 
5. 
3. 
3. 



.875 
.539 
.490 
.880 
.706 
.779 
5.391 
3.497 
4.033 
5.509 
6.124 
6.172 
3.079 
1.883 
4.026 
3.712 
4.672 
.539 
.745 
.232 
.794 
3.574 
4.103 
4.224 
2.830 
2.233 
0.757 
-0.113 
0.472 
5.033 
4.637 
6.179 
7.084 
8.205 w 
9.294,/ 
7.598 
8.575 
7.691 
8.244 
7.587 
8.102 
7.351 
7.803 
5.840 
9.582 
10.166 
10.214 
9.726 
11.630 
11.891 
11.012 
11.886 
12.899 
10.967 
11.117 
10.090 



8.181 
7.701 
6.176 
.5.642 
4.499 
4.347 
3.587 
6.125 
5.351 
3.320 
2.556 
2.438 
8.168 
8.130 
8.620 
9.097 
8.487 
6.978 
6.465 
6.671 
10.610 
11.182 
11/257 
12.711 
13.377 
13.503 
13.919 
13.231 
15.036 
13.185 
14.099 
12.543 
12.869 
-11.824 • 
r 12.288; 
10.504 
9.407 
14.247 
14.547 
15.074 
16.436 
17.341 
17.043 
17.113 
16.515 
15.577 
17.644 
18.642 
17.858 
19.229 
19.196 
17.841 
17.314 
18.426 
18.458 
19.425 
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2.557 
2.897 
2.820 
1.484 
1.223 
-0.183 
2.039 
0.259, 
-0.743 
-0.793 
1.426 
0.022 
4.283 
4.596 
5.105 
6.451 
7.466 
7.667 
8.443 
8.390' 
6.545 
7.612 
5.427 
5.397 
5.366 
3.939 
3.908 
4.458 
3.247 
6.598 
7.321 
6.794 
7.885 
7.9ft? 

8 . 934 : 
8.439 
8.549 
7.694 
6. 645 
8.728 
8.700 . 
9.717 

11.048 

9 . 636 
9.050 . 
9.599 
8.719 
7.748 
9.007 
8.386 
7.189 

10.521 
10.995 
11.281 
12.729 
13.340 



1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 



00 33.17 
00 34.04 
00 33*. 54 
00 33.47 
00 33.26 
00 32.92 
.00 33.53 
.00 33.23 
00 32.89 
00 32.88 
00 33.73 
00 33.34 
00 34.95 
1.00 35.51 
1.00 35.59 
1.00 35.60 
1.00 35.55 
1.00 35.46 
1.00 35.46 
1.00 35.11 
1.00 35.92 
1.00 36.29 
1.00 36.20 
00 36.28 
00 37.02 
00 38,04 
00 38.46 
00 39.04 



1.00 38.17 
1.00. 35. ,87 
00 36.50 
00 35.08 
00 34.09 
nn, n 



•1.00.;.:33,.;52 
1.00 /34 ,;19 
1.00 35.01 
1.00 33.51 
1.00 33.24 
1.00 33.31 
1.00 33.05 
1.00 33,44 
1.00 33.14 
1.00 32.47 
1.00.. 33. 21 
1.00 33.40 
1.00 33.07 
1.00 33.01 
1.00 32.90 
1.00 32.72 
00.32.68 
00 32.91 
00 33.12 
0032. 37 
00 .31.71 



1 
1 
1 
1 
1 

1.00 32.11 
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1067 
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GLN 
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GLO 


803 
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1069. 


CA 


GLU 


803 
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1070' 


CB 


GLU 


803 
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1071 


CG 


GLU 


803 




ATOM 


1072 


CD 


GLU 


803 
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1073 


OE1 


GLU 


803 
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1074 


OE2 


GLU 


803 




ATOM 


1075 
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GLU 


803 


15 
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1076 
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GLU 


803 
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1077 


N 


PHE 


804 




ATOM 


1078 


CA 


PHE 


804 




ATOM 


1079 


CB 


PHE 


804 




ATOM 


1080 


CG 


PHE 


804 


20 


ATOM 


1081 


CD1 


PHE : 


804 




ATOM 


1082 


CD2 


PHE 


804 




ATOM 


1083 


CE1 


PHE 


804 




ATOM 


.1084 


: CE2 PHE 


804 




ATOM 


1085 


CZ 


PHE" - 


vff04 k 


25 


ATOM 


1086 


c 


PHE 


! 804 J** 




ATOM 


1087 


0 


PHE 


804 




ATOM 


1088 


N 


LEU 


805 




ATOM 


1089 


CA 


LEU 


805 




ATOM 


1090 


CB 


LEU 


805 


30 


ATOM 


1091 


CG 


LEU 


805 




ATOM 


1092 


CD1 


LEU 


805 




"ATOM 


1093 


CD2 


leu'; 


"805 




- AT OM 


1094 


. P V 


LEU 


805 




^ATOM 


'1095 


o 


LE P. ... 


>05 


35 


; ^ATOM 


1096 N 


cys ; 


■806 : 




1 AT OM U 


? 1097 : ^:CA : '; 


CYS; 


■806 




ATOM . 


1098 




806 




at6m 


1099 


SG 


" CYS' 


806 ; 




ATOM 


1100 


: C " 


CYS 


806 


40 


ATOM 


1101 


o 


CYS 


806 




ATOM 


1102 


N. 


; MET 


807 




ATOM 


1103 


CA 


MIST 


807 




ATOM 


1104 


CB 


MET 


-807 




ATOM 


1105 


CG 


MET 


807 


45 


ATOM 


1106 


SD 


; MET 


807 . 




7 ATOM 


1107 


CE 


MET 


.807 




ATOM 


1108 


C 


MET 


807. 




ATOM 


1109. 


0 ; 


MET 


807 




ATOM 


1110 


N 


LYS. 


.808 


50 


ATOM 


1111 


CA 


LYS 


808 




''ATOM 


1112 


CB 


LYS 


808 




ATOM 


1113 


.. CG 


LYS 


808 




ATOM 


- 1114 


cb 


LYS 


808 




\atom 




CE 


LYS 


808 


55 


ATOM 


1116 


NZ 


LYS 


808 




ATOM 


^1117 


C 


LYS 


808 



10.276 
9.954 
8.898 
10.865 
10.987 
il.68(y 
^O.IOS^ 
. 9.935 
8.750 
7.378 
6.286 
6.277 
5.440 
11.198 
11.743 
^11.644 
12.835 
13.176 
14.603 
15.098 
15.475 
16.436 
16.823 . 
17.303 
14.044 
14.797 
14.242 
15.377 
15.572 
15.862 
16.020 
17.104 
15.240 
16.231 
14.028 . 
13.872 
12.469 
12.141 
14.145 
14.877 
13.543 
' 13.724 
12.919 
11.403 
10.507 
10.295 
15.204 
15.698 
15.900 
17.321. 
17.877 
19.376 
19.775 
19.711 
.20.547 
18.063 



20.925 

21.244 

20.871 

21.956 

17.045 

16.711 

16.217 

14.849 

14.154 

14.677 

13.977 

14.099 

13.295 

14.058 

13.358 

14.167 

13.472 

13.850 

13.578 

12.280 

14.625 

12.031 

14.384 

13.091 

13.755 

12.841 

15.013 

15.360 

16.881 

17.582 

19.075 

17.007 

14.7 91 

14.404 

14.731 

14. 151 J 

14 - 379; 

16.076 

12.649' 

12.117 

11.971 

10.53;?; 

9.991' 
10.114 

9.386 
10.783 
10.193 

.9.267 
10.950 
10.730 
11.789 
11.652 
11.948 
13.425 
14.166 
10.786 



12.948 
11.464 
10.943 
10.798. 
13.338 
14.305 
12.775 
13:269 
12.587 
12.936 
12.145 
10.905 
12.766 
12.940 
13.783 
11.694 
11.252 
9.803 
9.43? 
9.44 9 
9.164 
91*199 
8.909 
8.929 
12.146 
12.480 
12.517 
13.362 
13.432 
12.100 
12.339 
11.441 
14.761* 
15.358 
157301 
16.638 
17.179' 
17.527 
16.605 
17.447 
15.637 
15V503 
14.313. 
14:463 
13.019 
12.018 
15.330 
15.950 
14.488 
14.250 
13.284 
13.044 
11.583 
11.271 
12.258 
15.588 



0. 



fSOl/19665 



r.00 32.69 
1.00 33.21 
1.00 33.11 
1.00 33.53 
1.00 31.06 
1.00 31.17 
1.00 29.88 
1.00 28.79 
1.00 29.29 
1.00 30.44 
1.00 30.78 
1.00 29.94 
1.00 32.29 
1.00 27.63 
1.00 27.67 
1.00 25.86 
1.00 24.53 
1.00 23.88 
1.00 23.21 
1.00 22.70 
1.00 23.07 
1.00 22.58 
1.00 22.21 
1.00 22.63 
1.00 23.92 
1.00 23.49 . 
1.00 23.43 
1.00 23.07 
: i.00 22.40 
1.00 22:11 
1.00 22.35 
1.00 21 J 68 
1.00 23, .01 
1.00 23.29 
1.00 23:32 
; 1.00 2?;74 
-1.00 24.34 

;i. 00 30.40 

1.00 22:67 
; "1.00 22:58 
LOO! 2i: 64 

:i.oo 21.I8 
1.00 22:00 

;i. 00 23^29 
' 1.00 25.08 
'1.00 24.91 
1.00 19.80 
1.00 19.29 



.00 18.78 
.00 18.18 

.00 .17.70 

.00 18.55 
.00 18.83 



1.00 17.98 
1.00. 18.71 
1.00 17.76 



-118- 



WO 02/0061] 



PCT/US01/19665 



10 



15 



20 



25 



30 



ATOM 




o 


LYS 


808 


x o . o Z J 


9 . 880 


921 


ATOM 


1119 


N 


ALA 


809 


i / . o l y 


11 .853 


16.347 


ATOM 


1120 


CA 


ALA 


809 

O U _7 


lo . 4 4 o 


12 . 011 


17. 661 


ATOM 


1121 


CB 


ALA 


809 


1 *7 ocn 

i / . you 


13.283 


18.321 


ATOM 


1122 




ALA 


809 


18 .105 


10. 786 


18.532 


ATOM 


1123 


O 


AT.A 


809 


^ o not 

18 . 98o 


10. 210 


19.167 


ATOM 


1124 


N 




C1U 


16 . 842 


10. 369 


18.533 


ATOM 


1125 


Pa 




Din 

°10 . 


16. 432 


9.204 


19.321 


ATOM 


X JmC, O 




t irn 

JjCjU 


olu 


14 . 917 


9.033 


19.242 


ATOM 


1127 




JjCjU 


pin 


14 .250 


8.133 


20.290 


ATOM 


x 


pm 


T PT! 
LCjU 


olU 


14 . 607 


8. 601 


21.706 


ATOM 


1 1 OQ 




T r»TT 
IrbU 


810 


12.736 


8.168 


20.094 


ATOM 


llJU 


L» 


t cn 


810 


17.137 


7.924 


18.837 


ATOM 


11 jl 


U 


LfiU 


810 


17.497 


7.051 


. 19.631 


ATOM 




XT 

N 


T pn 
LEU 


811 


17.347 


-7.824 


17.530 


ATOM 


lljJ 




LEO 


Oil 

811 


18.010 


6.665 


16.949 


ATOM 


11J4 


r»o 
Lo 


LEU 


Oil 

811 


18.125 


6.825 


15.424 


a TOM 


1 IOC 


of* 

CG 


LEO 


811 


17.498 


5.720 


14.561 


a TOM 
rlX VJKI 


Hob 


CD1 


LEO 


811 


17.661 


6.059 


13.079 


a TOM 


11 J / 


CD2 


LEO 


811 


18.139 


4.380 


14.874 


a TOM 
fix wcs 


lloo 


C 


LEO 


811 


19.407 


6.447 


17.555 


a TOM 


ii jy 


o 


LEO 


811 


19.889 


5.326 


17.622 


ATOM 


114 U 


N 


LEO 


812 


20.060 


7.513 


17.992 


ATOM 


1 1 A 1 
1141 


CA 


LEO 


812 


21.389 


7.380 


18.581 


ATOM 


1 1 A O 


CB 


LEO 


812 


22.041 


8.753 


18.753 


a TOM 


114 o 


CG 


LEO 


812 


23.309 


8.740 


19.607 


a TOM 


1 1 /I y| 
1144 


CD1 


LEU 


812 


24.523 


8,421 


18.748 


a TOM 


1 1 /I R 
1143 


CD2 


LEO 


812 


23.4 67 


10.068 


20.272 


ATOM 


114 0 




T rn 
LEU 


812 


21.355 


6.692 


19.940 


ATOM 


1147 


o 


T.PTT 

JU&U 


0 iz 


22 . 383 


6.237 


20.414 


ATOM 


1148 


N 


PHE 


813 , 


.20.182 


6.638 


20.564 


ATOM 


1149 


,CA 


PHE 


813 


20.025 


6.011 . 


21.872 


ATOM - 


1150; 


CB 


PHE 


813 


19.334 


.6.988 


22.830 > 


ATOM. 


us! ; 


CG 


PHE 


813 . 


20.049 


,8.309 


22.964, 



00 
00 



16 
17 



00 18 
00 18 
18 



35 


ATOM 


1 1 c o 




T-1TTT?* 


O 1 
















Jatom' 


1153." 


,CD2 


PHE 


,813 




. ATOM 


1154, 


'CEl 


phe; 


• 813 




"'atom 


1155 


CE2 


PHE 


813 


40 


ATOM 


* 1156 , 


~cz; 


PHE 


813 


ATOM 


1157; 


c 


PHE 


813 




ATOM 


1158! 


O 


PHE 


813 




ATOM 


1159" 


N 


SER 


814 




ATOM * 


1160 


CA 


SER 


814 


45 


•ATOM 


1161 " 


CB- 


SER 


814 


ATOM 


1162 


OG 


SER 


814 




.ATOM 


1163 


c. : 


SER 


814 




ATOM 


1164 


0 


SER 


814 




ATOM 


1165 


N 


ILE 


815 


50 


ATOM 


1166 


CA 


ILE . 


815 


ATOM 


1167. 


CB 


ILE 


815 




ATOM 


1168 


CG2 


ILE 


815 




. .ATOM . . 


1169 


CGI 


ILE 


815 




at6m 


1170 


CD1 


ILE 


815 


55 


ATOM. 


1171 


C 


ILE 


815 


ATOM 


1172 


O 


ILE 


815 




ATOM 


1173 


N 


ILE 


816 



•a x • £. y o - 

19.483 

- -21.974 
20.143 
21.392 
19.233 
18.573 
19.304 
18.571 

- 17.604 
16.529 
19.402 - 
18.901 

.20.664 

. 21.519 
22.260 
22.988 
23.222 
22.524 
22.500 
23.306 
22.417 



.9.475 
9.600 
10.698 
10.764 
4.706 
4.327 
4.013 
2.762 
: 2.870 
,731 
502 
486 
,554 
0.388 
0.339 
1.640 
-0.849 
-2.177 
0.376 
1.292 
-0.671 



3. 
1. 
0. 
1. 



" 22.452 
, 23/676 : 
22.543 
23.156 
21.814 
22.780 ; 
20.680 
20.526 
19.352 
19.689 
20.387. 
19.933 
20.792 
20.715 
19.361 
19.099 
19.343 . 
19.315 
21.888 
22.065 
22.700 



00 
1.00 18 
1.00 19 
.1.00 19 
1.00 19 
1.00 21 
1.00 21 
1.00 20 
1.00 19 
1.00 19 
1.00 20 
1.00 20 
1.00 19 
1.00 20 
1.00 20 
1.00 20 
1.00 20 
1.00 20 
1.00 19 
1.00 19 
1.00 19 
1.00 19 
1.00 19. 
1.00 19". 
1.00 19, 
1.00 19. 
1.00 20. 
1.00 20. 
1-00 21;. 
1.00 22. 
1. 00 22. 
1 . 00 22. 
1.00 ;23. 
1.00 23." 
00 24. 
00 ,21 
00 20 
00 22 
1.00 22 
1.00 23 
1.00 25 
1.00 22 
1.00 23 
1.00 23 
1.00 24! 
1.00 25, 
00 25. 
00 26. 
00 26. 
00 24. 



1.00 24. 
1.00 25. 



45 
98 
61 
30 
88 
.79 
30 
.68 
.80 
.07 
.00 
.91 
.90 
.94 
.06 
.23 
.95 
.82 
.39 
,09 
.02 
,87 
93 
94 
93 
48 
57 
7.85 
.79 
• 89 
.27 
.89 

ijl 
.53 
• 

^60 
.67 
\12 
.01 
.29 
.70 
24 
82 
27 
04 
78 
31 
17 
25 
14 
51 
20 
03 
71 
79 , 
36 



-119- 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



WO 02/00617 












ATOM 


1174 


CA 


ILE 




2 j . 2 b J 


— n Ira 


ATOM 


1175 


CB 


ILE 


bib 


22 • oyo 


y . uy £. 


ATOM 


1176 


CG2 


ILE 


81b 


22 . DJ / 


1 . 4 ZZ 


ATOM 


1177 


CGI 


ILE 


olb 


21 . 2U2 


_c\ con 
— u . oyu 


ATOM 


1178 


CD1 


ILE 


olb 


on a en 
ZU . 4 ou 


— U • 14 4 


ATOM 


1179 


C 


ILE 


olb 


2 J . o /u 


—2 • 22U 


ATOM 


1180 


O 


ILE 


olb 


22 . OU / 


— J . 14^ 


ATOM 


1181 


N . 


PRO 


817 


O A CQA 

24 . by4 


—2 . 4lo 


ATOM 


1182 


CD 


PRO 


817 


25.700 


1 A 91 

. —1 . 42 / 


ATOM 


1183 


CA 


PRO 


817 


25 . 085 


* Q *7 A 9 

to . /42 


ATOM 


1184 


CB 


PRO 


817 


. 2b . 384 


-J . 474 


ATOM 


1185 


CG 


PRO 


817 


26 . 958 


-2 . 31 J 


ATOM 


1186 


C 


PRO 


817 


24 . 010 


-4 . 324 


ATOM 


1187 


O 


PRO 


817 


23 . 380 


-3 . 600 


ATOM 


1188 


N 


VAL 


818 


23. 808 


-5 . 634 


ATOM 


1189 


CA 


VAL 


818 


22. 833 


-6.380 


ATOM 


1190 


CB 


VAL 


818 


22. 947 


-7 .891 


ATOM 


1191 


CGI 


VAL 


818 


24.335 


-8 .377 


ATOM 


.1192 


CG2 


VAL 


618 


21. 879 


-8 . 665 


ATOM 


1193 


C . 


VAL 


818 


23. 032 


-6.163 


ATOM 


1194 


O 


VAL 


818 


22 .069 


-6 . 152 


ATOM 


1195 


N 


ASP 


819 


24 .276 


-5 . 997 


ATOM 


1196 


CA 


ASP 


819 


24.536 


-5.786 


ATOM 


1197 


CB 


ASP 


819 


25. 707 


. -6.662 


ATOM 


1198 


CG 


ASP 


819 


27,024 


-6.302 


- ATOM 


1199 


OD1 


ASP 


819 


27 . 991 


-7 .091 


ATOM 


1200 


OD2 


ASP 


819 


27.097 


-5.242 


ATOM 


1201 


c • 


ASP ■ 


819 


24.798 


-4 . 315 


ATOM 


1202 


O ' ' 


ASP 


819 


25.668 


-3 . 989 


> ATOM 


1203 


N 


GLY ' 


820 


24 . 026 


-3 .440 


ATOM 


1204 


CA ' 


GLY 


820 


24 . 125 


-2 .005 


ATOM 


1205 


C 


GLY 


820 


25.477 


^1.375 


ATOM 


1206 


O 


GLY 


820 


26.474 


-2 . 068 


. ATOM 


1207 


N 


LEO 


821 


25. 4 93 


-0.042:. 


i -ATOM 


1208 


CA 


LEO 


821 


26. 693 


"\ 0 .768'- 


ATOM 


1209 


•CB 7 


LEU ' 


821 : 


26.330 


2 .053' 


'ATOM 


1210 


CG 


LEO 


•821 


25. 887 


2 . 042 v 


ATOM 


1211 


CD1 


LEO : 


821 


25. 251 


3.398^* 


ATOM 


1212 


CD2 


LEO 


821 


27.080 


1.769 •: 


1 ATOM 


1213 


C 


LEO 


:821 


. 27.348 


1.154 


ATOM 


1214 


0 


LEO 


-821 


26. 836 


0.841 


ATOM 


1215 


N 


LYS 


822 


28.476 


1.855 


ATOM 


1216 


CA 


LYS 


822 


•29.211 


2 . 316 


ATOM 


1217 


CB 


LYS 


822 


30. 384 


3.204 


i ATOM 


1218 


CG 


LYS 


822 


31 .286 


2.590 


r "ATOM 


1219" 


"CD 


LYS 


822 


31 . 934 


1 . 317 


'ATOM 


1220 


CE 


LYS 


822 


32 . 921 


0 . 770 


; ATOM • 


1221 


NZ 


LYS 


822 


34.065 


1 . 699 


ATOM 


1222 


C 


LYS 


822 


Za . 29 b 


3. 112 


I ATOM 


1223 


O 


LYS 


822 


Zo .440 


o nee 
3 . 05b 


ATOM 


1224 


N 


ASN 


823 


OO OCft' 


" "2 QCQ 

3. 853 


ATOM 


1225 


CA 


ASN 


823 " 


O C A O A 

2b. 424 


: 'A CA A • 1 

4 . b44 


ATOM 


1226 


CB 


ASN 


823 


2b . o y o 


a nop 

b . uyo 


ATOM 


1227 


CG 


ASN 


823 


28.271 


; 6.239 


i ATOM 


1228 


ODl 


ASN 


823 


29.251 


* 5.668 


ATOM 


1229 


ND2 


ASN 


823 


28.356 


7.000 



23.887 
25.081 
24.853 
25.282 
26.481 
24.328 
24.048 
25.041 
25.304 
25.525 
26.284 
25.557 
26.435 
27.212 
26.312 
27.108 
26.825 
27.215 
27.590 
28.609 
29.364 
29.046 
30.466 
30.932 
30.258 
30.403 
29.591 
30.798 
31.610 
30.150 
30.361 
30.121 
29. 945 
30.133 
29.925 
29.191 
27.733 
27.420 
26:819 
31.242 
32.313 
31.148 
32.325 
31.903 
30.856 
31.361 
30.343 
30.117 
33.263 
34.480 
32.690 
33.483 
33.529 
34.150 
33.658 
35.244 



1.00 
1.00 
1.00 
1.00 
.1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

i.oo 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 . 00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 



• 1 
'.1 
1 

? "1 
' ^1 

1 
1 

r "l 
1 
1 
1 

1.00 
1.00 
1.00 
1.00 
1.00- 
1.00 
1.00 
1.00 
-1.00 
1.00 
1.00 
1.00 



SOI/19665 

26.22 
25.90 
25.91 
25.62 
26.47 
26.59 
26.12 
27.17 
27.29 
27.80 
27.15 
27.61 
28.43 
27.45 
29.98 
31.48 
31.98 
33.11 
32.85 
32.15 
32.43 
33.13 
34.13 
35.28 
36.52 
37.48 
37.03 
34.30 
33.84 
34.60 
34. 11 
33.97 
33.92 
34.32 
34.47 
34.92 
35726 
35;53 
34.91 
34 ."74 
34.4 8 
35.36 
36.27 
36.87 
37.44 
38.01 
38 . 61 
:39.07 
36.51 
36.71 
36.69 
36.49 
37.62 
39.08 
39.96 
39.54 



-120- 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



WO 02/0061»% ; 










\ 


m 


ATOM 


1230 


C 


ASN 


823 


. .. 25.009 


4.550 




ATOM 


1231 


. 0 


ASN 


823 


24.470 


5.523 , 


32.380 


ATOM 


1232 


N 


GLN 


824 


24.410 


3.373i 


33.026 


ATOM 


1233 


CA 


GLN 


824 . 


23.064 


3.128 


32.512 


ATOM 


1234 


CB 


GLN 


824 


22.544 


1.759 


32.968 


ATOM 


1235 


CG 


GLN 


824 


22.418 


0.736 


31.853 


ATOM 


1236 


CD 


GLN 


824 


21.877 


1.332 


30.573 


ATOM 


1237 


OEl'GLN 


824 


20.725 


1.789 


30.507 


ATOM 


1238 


NE2 


GLN 


824 


22.713 


1.341 


29.538 


ATOM 


1239 


C 


,. GLN 


824 


22.016 


4.159 


32.879 


ATOM 


1240 


• 0 


GLN 


824 


21.240 


4.589 


32.029 


ATOM 


1241 


N 


LYS 


825 


21.980 


4.534 


34.150 


ATOM 


1242 


CA 


LYS 


- 825 


20.989 


5.478 


34.645 


ATOM 


1243 


CB 


LYS 


825 


21.240 


5.7 65 


36.120 


ATOM 


1244 


CG 


LYS 


. 825 


20.044 


6.323 


36.860 


ATOM 


1245 


CD 


LYS 


825 


18.931 


5.304 


36.990 


ATOM 


1246 


CE 


LYS 


825 


17.744 


5. 903 


37.732 


ATOM 


1247 


NZ 


LYS 


825 


18.151 


6.447 


39.063 


ATOM 


1248 


C 


LYS 


825 


20.929 


6.788 . 


33.870 


ATOM 


1249 


0 


LYS 


. 825 


19.857 


7.329 


33.656 


ATOM 


1250 


N 


PHE 


826 


22.077 


7.299 


33.453 


ATOM 


1251 


CA 


PHE 


826 


22.094 


8.543. 


32.709 


ATOM 


1252 


CB 


PHE. 


826 


23.496 


9.152 


32.709 


ATOM 


1253 


CG 


PHE 


826 


24.003 


9.506 


34.076 


ATOM 


1254 


CD1 


PHE 


826 


25.088 


10.364 


34.226 


ATOM 


1255 


CD2 


PHE 


826 


23.415 


6.973 


35.219 


ATOM 


1256 


CEl 


PHE 


826 


25.579 


. 10.662 


35.496 


ATOM . 


1257 


CE2 


PHE 


826 


23.900 


9.285 


36.490 


ATOM 


1258 


CZ 


PHE 


826 


24.983 


10.1'4O 


36.624 


ATOM 


1259 


. C 


PHE r 


826 


21.618 


8.307. 


31.283 


ATOM 


1260 


0 


PHE 


826 


20.921 


9.142 


30.720 


ATOM 


1261 


N 


PHE 


827 


21.989 


7.166 


30.708. 


ATOM 


1262 


CA 


PHE 


827 


.21.568 


6.833 


29.354 


ATOM ... 


.1263 


CB . 


PHE 


827 


,22.122 


- 5.476 ; 


28.935 


ATOM 


1264 


:-CG 


PHE •:■ 


827 • 


. , .21.708 


>5.061.< 


27; 556 


ATOM : 


1265 


CD1 


PHE 


.827 


. 22.592 ; 


5.157 


26.493 


ATOM . 


1266 


CD2 


PHE 


.827 


20.425 


4.599 


27.312 


" ATOM 


1267 


CEl 


PHE 


.827 


22.202 


4.800 


25.203 


ATOM 


1268 


CE2 


PHE 


827 


20.026 


4.241 


26.016 


ATOM 


.1269 


CZ . 


PHE 


827 


20.913 


4.342 


24.968 


ATOM 


1270 


C . 


rHb * 


827 


20.045 


6.788 


29,340 


ATOM 


1271 


o 

u. 




827 


19.406 


: 7.407 


28.4 92 


ATOM 


1272 


KI 


ion 


828 


19.475 


6.052 


30.296 


ATOM 


1273 


CA . 


ASP 


828 


. 18.022 


5.931 


30.436 


ATOM 


1274 


CB 


ASP 


.828 


17.669 


5.082 


31.654 


ATOM 


1275 


CG 


ASP 


828 


18.195 


3.673 


31.567 


ATOM 


1276 


ODl 


ASP 


828 


18.511 


3.119 


32.644 


ATOM 


1277 


0D2 


ASP 


828 


18.281 


3.117 


30.448 


ATOM 


1278 


C 


ASP 


828 


17.332 


7.288 


30.601 


ATOM 


1279 


0 


ASP 


828 


16.266 


7.506 


30.052 


ATOM 


1280 


N: 


GLU 


829- 


17.915 


8.191 


31.382 


ATOM 


1281 


CA 


GLU 


829 .-, 


17.292 


9.494. 


31.559^: 


ATOM 


1282 


CB 


GLU 


829 


18.006 


10.303 


32.650. 


ATOM 


1283 


CG 


GLO 


829 


17.415 


11.696 


32.898 


ATOM 


1284 


CD 


GLU 


829 


18.210 


12.499 


33.925 


ATOM 


1285 


OE1 


GLU 


829 


19.432 


12.719. 


33.717 



PCT/US01/19665 



1.00 35.90 

1.00 35.84 

1.00 35*. 27 

1.00 34.89 

00 35.03 

00 35,35 

00 36.02 

00 36.30 

00 36.24 

00 34.22 

00 34.41 

00 33.69 



1 
1 
1 
1 
1 
1 
1 
1 

1.00 33.20 



00 
00 



33.85 
34.71 



1.00 35.57 
1.00 36.43 
1.00 37.01 
1.00 32.38 
1.00 32.60 
1.00 31.31 
1.00 30.15 
1.00 30.44 
1.00 31.16 
1.00 32.02 
1.00 31.65 
1.00 31.86 
1.00 31.49 
1.00 31.58 
1.00 28.87 
1.00 28.43 
1.00 27.44 
;ij.00 :26v53 
•1.00 25.44 
.1.00 24.15 
l.OO 23.63 



00 23.97 



00 
00 
00 



23.50 
23.68 
22.72 
00 26.44 
00 26.04 
26.33 
26.22 



00 
00 



1.00 27.34 
1.00 28.47 
1.00 29.17 
1.00 28.69 
.1.00 25.75 
1.00 ,25.47 
1.00>*25.59 
1.00^26.44 
1.00 28.25 
1.00 30.25 
1.00 32.25 
1.00 33.52 



-121- 



WO 02/00617 




% 


J 






ATOM 


1286 


0E2 


GLO 


a i Q 




ATOM 


1237 


C 


GLO 


O O Q 

823 




ATOM 


1288 


0 


GLO 


O O Q 

823 




ATOM 


1289 


N . 


LEO 


830 


5 


ATOM 


1290 


CA 


LEO 


a "a f\ 

830 




ATOM 


1291 


CB . 


LEO 


830 




ATOM 


1292 


CG 


LEO 


830 




ATOM 


1293 


CD1 


LEO 


830 




ATOM 


1294 


CD2 


LEO 


n n r\ 

830 


10 


a TOM 


1295 


C 


LEO 


830 






1296 


0 


LEO 


830 




ATOM 


1297 


N 


ARG 


831 




• a TOM 
AlOM 


1298 


CA 


ARG 


831 




AlOM 


1299 


CB 


ARG 


831 


I O 


a TOM 
AlOM 


1300 


CG 


ARG 


831 




AlOM 


1301 


CD 


ARG 


831 




ATOM 


1302 


NE 


ARG 


831 




AlOM 


1303 


CZ 


ARG 


831 




ATOM 


1304 


NH1 


ARG 


831 


on 


ATOM 


1305 


NH2 


ARG 


831 




ArOM 


1306 


C 


ARG 


831 




ATOM 


1307 


: 0 


ARG 


831 




ATOM 


1308 


N 


MET 


832 




ATOM 


1309 


CA 


MET 


832 


OK 


-AlOM 


1310 


CB 


MET 


832 




AlOM 


1311 


CG 


MET . 


832 




• ATOM 


1312- 


SD 


MET 


832 




ATOM 


1313 


CE 


MET 


832 




ATOM 


1314 


C 


MET 


832 


oo 


' ATOM 


1315 


0 


MET 


832 




ATOM 


1316 


- N 


ASN 


833 




• ATOM 


1317 


' CA 


ASN 


833 




■ ATOM ' 


1318 


c CB 


ASN 


833 




- ATOM 


1319" 


; cg 


ASM 


833 


go 


ATOM 


1320 


, ODl 


ASN 


833 




"'ATOM 


1321 : 


••£ ND2 


ASN' 


833 




ATOM 


1322 




ASN 


833 




ATOM 


1323 


o 


ASN 


833 




ATOM 


1324 


N ' 


TYR 


834 




. ATOM ' 


1325 


CA 


TYR 


834 




- AlOM 


1326 


CB' 


TYR 


834 




aTOM 
Al OM 


1327 


. CG 


TYR 


834 




IV TOM' 

■« AlOM • 


-1328- 


. CD1 TYR 


834 




7A TOM 

AlOM 


1329 


CE1 TYR 


834 




■ 7A TOM 


1330 


CD2 TYR 


834 




• 7ATOM 


1331 


CE2 TYR 


834 




a TOM 


1332 


CZ 


TYR- 


834 




a T OM 
Al 


1333 


OH 


TYR ! 


834 




a TOM 


1334 


C 


TYR 


834 


50 


aTOM 


1335 


0 


TYR 


834 




ATOM 


1336 


N 


ILE 


835 




-ATOM 


1337 


CA 


ILE 


835 




•ATOM 


1338 


CB 


ILE 


one 

835 




ATOM 


1339 


CG2 ILE 


835 


55 


ATOM 


1340 


CGI ILE 


835 




ATOM 


1341 


. CD1 ILE 


835 



SOI/19665 



17.618 
17.343 
16.342 . 
18.506 
18.645 
20.072 
20.940 
21.096 
22.298 
17.678 
16.943 
17.668 
16.768 
16.913 
15.953 
16.261 
15.158 
14.822 
15.507 
13.774 
15.319 
14.559 
14.948 
13.591 
13.393 
12.280 
11.876 
12.867 
13.255 
12.114 
14.241 
13.996- 
15.129 
15.026 
16.004 
13.827 
13.795 
12.989 
14.513 
14.375 
15.572 
16.759 
17.008 
18.028 
17.566 
18.584 
18.. 813 
19.831 
13.054 
12.385 
12.668 
11.404 
11.131 
9.640 
11.940 
11.798 



12.918 
10.233 
10.797 
10.208 
10.859 
10.736 
.11.959 
12.139 
11.793 
10.249 
10.966 . 
8.922 
8.253 
. 6.732 
5.993 
4.499 
3.781 
3.879 
4.661 
3.213 
8.654 
8.929 
8.697 
9.070 
8.855 
9.683 
9.192 
10.272 
10.518 
10.828 
11.403 
: 12.800 
13.668 
13.874 
14.206 
" 13. 682". 
f 13.021' 
^13.856 
12.267 
12.385 
11.732 
: 12.670 
' 13.471 
14.418 
12.839 
13.784 
14.569 
15.496 
11.784 
12.338 
10.655 
10.044 
8.765 
8.458 
7.598 
6.295 



34. 
30. 
29. 
29. 
28. 
27. 
28, 
29. 
27 
27 
26 
27 
26 
26 
25 
25 
24 
23 
22 
22 
26 
25 
27 
28 
29. 
30. 
32. 
32. 
27. 
27: 

27; 

27; 

28: 

29^ 

30. 

30; 

26; 

25 i 

25. 

23. 

23. 

23; 

22; 

22. 

24 

24 

'23 
23 
23 
22 
23 
23 
24 
24 
23 
24 



946 
223 
777 
575 
282 
761 
038 
555 
,362 
279 
.606 
.188 
.261 
.358 
.441 
.357 
.719 
.436 
.617 
.982 
.526 
.590 
.804 
.202 
.706 
.316 
.002 
.995 
.847 
.518 
916 
590 



1.00 33.33 
1.00 25.94 
1.00 25.19 
1.00 25.30 
1.00 25.23 
1.00 26.02 
1.00 27.07 
1.00 28.25 
1.00 27.32 
1.00 25.12 
1.00 24.67 
1.00 25.07 
1.00 25.48 
1.00 25.48 
1.00 25.24 
1.00 25.58 
1.00 25.78 
1.00 25.10 
1.00 24.95 
1.00 25.49 
1.00 25.51 
. 1.00 25.14 
.1.00 25.71 
1.00 26.13 
.00 26.07 
.00 25.80 . 
.00 28.43 
.0026. 55 
.00 2S.99 



1. 
1 
. 1, 
1 

.1. 
1. 
1, 



oo 26.12 cs: 



00 26.07 
.1.00 26.18 
126 v .1.00-26. 83 
625 i:l.0O -27.86 
297 .1.00X28. 97 
156 - 31.00^27.93 
099 :i.00:'2e.03 
1.00*25.96 
1.00. 25.89 
00 .26.53 
00 .25.95 
00 25.75 
00 



701- 
277 
835> 
142- 
114 
004 
017 
239 
260 
,149 
.153 
.364 
.493 
.948 
.586 
.404 
.415 
.828 
.604 



25.23 
00 25.38 
1.00 .25.31 
1.00 24.66 
1.00 24.63 
1.00 24.47 
1.00< 27.. 63 
1.00 -27.51 v 
1.00 28.57 
1.00 29.73 
1.00 29.44 
1.00 29.00 
1.00 29.23 
1.00 28.37 



-122- 



WO 02/0061 



PCT/US01/19665 





ATOM 


^42 


C 


ILE 


835 


10.294 


11.053 


^R.861 


1.00 31.03 




ATOM 


1343 


O 


ILE 


835 


9.354 


11.171 


23.084 


1.00 30.89 




ATOM 


1344 


N 


LYS 


836 


10.410 


11.777 


24.971 


1.00 32.73 


5 


ATOM 


1345 


CA 


LYS 


836 


9.411 


12.772 


25.335 


1.00 34.47 


ATOM 


1346 


CB 


LYS 


836 


9.613 


13.246 


26.781 


1.00 35.12 




ATOM 


1347 


CG 


LYS 


836 


9.220 


12.210 


27.845 


1.00 36.26 




ATOM 


1348 


CD 


LYS 


836 


9.047 


12.853 


29.226 


1.00 36.96 




ATOM 


1349 


CE 


LYS 


836 


8.689 


11.822 


30.292 


1.00 37.93 


10 


ATOM 


1350 


N2 


LYS 


836 


7.331 


11.205 


30.106 


1.00 38.44 


ATOM 


1351 


C 


LYS 


836 


9.411 


13.974 


24.401 


1.00 35.36 




ATOM 


1352 


O 


LYS 


.836 


8.401 


14.663 


. 24.288 


l.OO 35.57 




ATOM 


1353 


N 


GLO 


837 


10.533 


14.232 


23.730 


1.00 36.74 




ATOM 


1354 


CA 


GLU 


837 


10.605 


15.360 


22.801 


l.OO 37.88 


15 


ATOM 


1355 


CB 


GLU 


837 


12.056 


15.750 


22.516 


1.00 38.02 


ATOM 


1356 


CG 


GLO 


837 


12.811 


16.300 


23.720 


1.00 38.61 




ATOM 


1357 


CD 


GLO 


837 


12.171 


17.552 


24.298 


l.OO 38.88 




ATOM 


1358 


OE1 


. GLU 


837 


12.694 


18.080 


25.301 


1.00 38.97 




ATOM 


1359 


OE2 


: GLU 


837 


11.145 


18.011 


23.751 


1.00 39.85 


20 


ATOM 


1360 


C 


GLU 


837 


9.902 


14.995 


21.502 


1.00 39.04 


ATOM 


1361 


O 


GLU 


837 


9.248 


15.837 


20.883 


1.00 39.39 




ATOM 


1362 


N 


LEU 


838 


10.035 


13.737 


21.089 


1.00 40.19 




ATOM 


1363 


CA 


LEU 


838 


9.377 


13.283 


19.873 


1.00 41.66 




ATOM 


1364 


CB 


LEU 


838 


9.745 


11.840 


19.551 


1.00 40.92 


25 


ATOM 


1365 


CG. 


LEU 


838 


9.059 


11.325 


18.283 


1.00 40.71 


ATOM 


1366 


CD1 


LEU 


838 


9.337 


12.287 


17.131 


1.00 40.13 




ATOM 


1367 


CD2 


LEU 


838 


9.549 


9.921 


17.961 


1.00 40.28 




ATOM 


.1368 


C 


LEU 


838 


7.882 


13.376 


20.098 


1.00 43.18 




ATOM 


1369 


O 


LEU 


838 


7.117 


13.684 


19.187 


1.00 43.33 


30 


ATOM 


1370 


N 


ASP 


839 


7.469 


13.105 


21.329 


1.00 45.15 


ATOM 


1371 


CA 


ASP 


839 


6.063 


13.176 


21. 679 


1.00 47.48 




. ATOM 


1372 


CB 


ASP 


839 


5.852 


12.690 


23.109 


1.00 47*71 




. ATOM 


1373 


CG 


ASP 


839 


4.409 


12.777 


23.538 


1.00 48.24 




-ATOM 


. 1374 


OD1 


ASP 


839 


3.575 


12.016 


22.996 


1.00 48.44 


35 


.-ATOM . 


. 1375,, 


; OD2 


ASP- 


839 


4.108 


13.617 


24 . 411 ;\ 


,.1.00 -.48. 69 


~; ATOM . 


1376 . 


. C - 


ASP 


839 


5.565 


14.617 


21.539 


.1.00 48.74 




ATOM . 


1377 : 


O 


ASP 


,839 .• 


4.525 


14.866 


20.938 " 


1.00 ;48 .83 




ATOM 


. 1378: 


N 


ARG 


.840 


6.314 


15.566 


22.086 .- 


1.00 50.51 




<-; .ATOM 


1379 


CA 


ARG . 


840 


5.922 


16.965- 


21.999 " 


1.00 52.38 


40 


ATOM 


1380 


CB 


ARG 


840 


-6.739 


17.805 


22.985 


1.00 52.53 


ATOM 


1381 


CG 


ARG 


840 


6.330 »■ 


17.586 


24.444 


1.00 53.33 




ATOM 


1382 


CD 


ARG 


840 


7.033 


18.548 


25.395 


,1.00 53.67 




ATOM 


1383 


HE 


ARG 


840 


8.378 


18.110 


25.759 


1.00 53.99 




ATOM . 


1384. 


CZ, 


ARG . 


840 


9.318 


18.922 


26.232 


1.00 54.20 


45 


ATOM - 


1385 


NH1 


ARG 


840 


9.057 


20.214 


26.388 


1.00 54.27 


ATOM 


1386 


NH2 


ARG 


840 


10.513 


18.447 


26.558 


1.00 54.13 




ATOM 


1387 


C 


ARG 


840 


6.041 


17.534 


20.585 


1.00 53.55 




ATOM 


1388 


O 


ARG 


840 


5.293 


18.436 


20.211 


1.00 53.71 




ATOM 


1389 


N 


ILE 


841 


6.979 


17.021 


19.796 


1.00 54.98 


50 


ATOM. 


1390 


CA 


ILE 


841 


7.120 


17.511 


18.433 


1.00, 56.52 


ATOM 


1391 


CB 


ILE 


841 


8.440 


17.040 


17.784 


1.00 56.31 




ATOM 


1392 


CG2 


ILE 


841 


8.442 


15.540 


17.629 


1.00 56.61 




ATOM 


1393 


CGI 


ILE 


841 


8,600 


17.678 


16.405 * 


1.00 56.35 




ATOM 


1394 


CD1 


ILE 


841 


8.600 


19.187 


16.425 


1.00 56.59 


55 


ATOM 


1395 


C 


ILE 


841- 


5.927.. 


16.955 


17.659 


1.00 57.71 


ATOM 


1396 


O 


ILE 


841 


5.593 


17.414 


16.564 


1.00 57.95 




ATOM 


1397 


N 


ILE 


842 


5.285 


15.955 


18.247. 


1.00 59.05 



-123- 



WO 02/00617 




ATOM 


1398 


CA 


ILE 


ATOM 


1399 


CB 


ILE 


ATOM 


1400 


CG2 


ILE 


ATOM 


1401 


CGI 


ILE 


ATOM 


1402 


CD1 


ILE 


ATOM 


1403 


C 


ILE 


ATOM 


1404 


0 


ILE 


ATOM 


1405 


N 


ALA 


ATOM 


1406 


CA 


ALA 


ATOM 


1407 ■ 


CB 


ALA 


ATOM 


1408 


C 


ALA 


ATOM 


1409 


O 


ALA 


ATOM 


1410 


N 


CYS 


ATOM 


1411 


CA 


CYS 


ATOM 


1412 


CB 


CYS 


ATOM 


1413 


SG 


CYS 


ATOM 


1414 


C 


CYS 


ATOM 


1415 


O 


CYS 


ATOM 


1416 


N 


ALA 


ATOM 


1417 


CA 


ALA 


ATOM 


1418 


CB 


ALA 


ATOM 


1419 


C 


ALA 


ATOM 


1420 


O 


ALA 


ATOM 


1421 


N 


ALA 


ATOM 


1422 


CA 


ALA 


ATOM 


1423 


CB 


ALA 


ATOM 


1424 


C 


ALA 


ATOM 


1425 


O 


ALA 


ATOM 


1426 


N 


LYS 


ATOM 


1427 


CA 


LYS 


ATOM 


1428 


CB 


LYS 


ATOM 


1429 


~CG 


LYS 


•"atom 


1430 


CD 


LYS 


ATOM 


1431 ' 


;CE' 


LYS 1 


ATOM : 


1432 : 


NZ 


LYS 


: -ATOM '-" 


1433 ; 


C 


LYS 


ATOM 


1434 


0 


LYS : 


"atom 


1435 


N 


ALA- 


ATOM 


1436 " 


CA 


ALA 


ATOM 


1437 


CB 


ALA 


: ATOM 


' 1438' 


c : 


ALA- 


'ATOM • 


1439 


O 


ALA 


ATOM 


1440- 


N 


PRO 


ATOM 


1441 


CD 


PRO 


ATOM 


1442 


CA 


PRO 


ATOM 


1443 


CB 


PRO 


ATOM 


1444 


CG 


PRO 


ATOM 


1445 


C 


PRO 


ATOM 


1446 


O 


PRO 


ATOM 


1447 


N 


THR 


ATOM 


1448 


' CA 


THR 


"ATOM 


1449 : 


CB 


THR : 


ATOM 


1450 : 


'OGl 


THR 


ATOM 


1451 


CG2 


THR 


ATOM 


1452 


C 


THR 


ATOM 


1453 


Q 


THR 



842 


4.115 


15 . 345 


842 


3.929 


13.899 


842 


2.539 


13.386 


842 


5.014 


13.002 


842 


4.968 


12.899 


842 


2.886 


16.173 


842 


2.077 


16.521 


843 


2.768 


16.503- 


843 


1.636 


17.274 


843 


1.202 


16.719 


843 


1.921 


18.770 


843 


2.657 


19.346 


844 


1.327 


19.393 


844 


1.499 


20.825 


844 


0.818 


21.235 


844 


1.052 


22.983 


844 


2.965 


21.264 


844 


3.734 


20.858 


845 


3.331 


22.104 


845 


4.685 


22.631 


845 


5.697 


•21.488 


845 


4.805" 


23.418 


845 


' 5.173 


24.599 


846 


4.473 


'22.754 


846 


4.555 


23.359 


846 


5 .'7 43 


22.785 


846 


3.291 


-23.178 


846 


2.639 


24.157 


847 


2.949 


21.925 


847 


1.780 


21.617 


'847 


1.558 


20.100 


847 


2.498 


19.384 


847 


2.359 


19.953 


-847 


3.331- 


19.313 


847 


3.206 


19.907 


847 * 


0.478 : 


22.30V 


847 


0.203 


22.539 


848 


-0.311 


22.632 


848 


-1.600 ' 


•23.296 


-848 


-1.786 


24.350 


848 


-2.755 


"22.289 


•848 


-3.691 


22.386 


849 


-2.715 - 


21.318 


849 


-1.791 


21.178 


849 


-3.789 


20.320 


849 


-3.627 


19.756 


849 


-2.143 


19.803 


849 


-3.632 


19.250 


'849 


-2.519 ' 


18 . 8 00 


850 


-4.746 


18.848 


850 


-4.736 


17.840 


850 


-6.180 


'17.441 


850 


-6.144 


16.387 


850 


-6.961 


16.990 


850 


-3.933 


16.578 


850 


-4.467 


15.613 



^^USOl/19665 

17.644 1.00 60.55 

18.145 ' 1.00 60.34 

17.786 1.00 60.36 

17.552 1.00 60.28 

16.046 1.00 60.36 

18.021 1.00 61.84 

17.165 ; 1.00 62.01 

19.304 1.00 63.28 

19.811 1.00 64.93 

21.168 1.00 64.96 

19.931 1.00 66.08 

19.125 1.00 66.22 

20.946 1.00 67.46 

21.187 1.00 68.93 

22.496 l.OO 69.02 

22.913 1.00 69.96 

21.224 1.00 69.69 

22.103 1.00 69.75 

20.260 1.00 70.51 

20.138 1.00 71.20 

20.150 1.00 71.12 

18.837 1.00 71.67 

18^838 1.00 71.61 

17.732 1.00 72.18 

16.411 1.00 72.76 
15.670 : 1.00 72.64 
15.572 1.00 73.29 
15.204 1.00 73.45 
15.273 1.00 73;74 
14.450 1.00 74.06 
14.383 1.00 74.11 

13.412 1.00 74". 21 
12,002 1.00 74Vl5 
11-026 : i. 00 74V04 

9v662 ^1.00 -73^48 
14v842^1. 00* 7*^24 
16?02i^l. 00^4^15 

13.820 1. 00 "74. 54 

13.981 1.00*74:^71 
12. 885 : 1.00 74:65 
13^ 948 00^74^76 
14.746* ( 1.00' 75.01 
13. 016^ 1.00 : 74 .70 

11.874 1.00 74.87 

12.936 1.00 74.53 

11.529 1.00 74.63 

11.336 1.00 74.79 

14.014 1. 00 '74. 18 

14.286 1.00 74.25. 

14.621 1.00 73. : 78 

15. 682 1.00 73.31 
16- 067* °1.00 73 : :45 

17.038 1.00 : 73.57 

14.832 1.00 73.61 

15.329 1.00 72V80 

14.771 i. 00 72.81 



-124- 





WO 02/00611^^ 
















ATOM 


1454 


N 


SER 


851 


-2 . 648 


16 591 


fi75 




ATOM 


1455 


CA 


SER 


851 


-1 751 

X « / Jl 


15 471 


i Q -aqo. 




ATOM 


1456 


CB 


SER 


851 


V • U \J *± 


1 5 Q9d 


1 4 4(15 




ATOM 


1457 


OG 


SER 


851 


0. 243 


14 8R1 


1 A A07 
X . W7 # 


5 


ATOM 


1458 


c 


SER 


851 


X • U 7 7 


1 4 Q?9 


1 fi fi7n 

X O » O 1 \J 




ATOM 


1459 


o 


SER 


851 


-o m 5 


1 5 ^70 


11 047 




ATOM 


1460 


N 


CYS 


852 


-1 759 


1 ^ Qfl9 

X J • 


1 7 

X / . OOO 




ATOM 


1461 




CYS 


R59 


— 1 995 
JL • £^0 


1 O OQC 


1 ft 5 65 
10.0 00 


10 


ATOM 


1462 


CB 


CYS 


ft59 


— 1 ^7 5 


1 4 "^ft4 
X4 . OO 4 


1 Q 7^5 
X 7 • / OO 


ATOM 


14 63 


or; 
ova 




ft 59 


— "3 H4 ^ 


1 5 HQS 
JLO « U 70 


17 . 7 / O 




ATOM - 


1464 


r» 


PYQ 


ft 5? 

ooz • 


""J. .004 


1 O A C A 

12 . U5U 


1 Q O Jl Jl 
lo . 94 4 




ATOM 


1465 


n 


PVQ 


fl59 


— 1 Q /I Q 

— JL • 848 


1 1 CO 
11 • 0O2 


on 110 
2U . 113 




ATOM 


1466 


IN 


QPP 


Q CO 

00 J 


— 2 • JO^ 


11 OO Jl 

11 . 334 


1 "7 QC£ 

1 / . 95b 


15 


ATOM 


14 67 




QPQ 


0O3 


—3 . UU / 


1 A A Jl 1 

1U . 041 


10 Oil 

18 .211 


ATOM 


14 68 


Co 


CPU 




—4.3/3 


9. 970 


11 CI 4 

1 / . 514 




ATOM 


1469 


Ub 


CPD 


OCT 

853 


a no 
-4 . 272 


1 A OO A 

10 . 324 


7 £ 1 A O 

16. 148 




ATOM 


1470 




QPD 
OEitS. 




O i o >i 

—2 . 134 


O O CO 

o»oo2 


10 OOO 

17 . 778 




ATOM 


1471 


KJ 


OCiK 


oi>j 


7 "31 C 

—1 - 316 


a o o n 

8 . 371 


10 C CO 

18 . 562 


20 


ATOM 


1472 


N 


nop 


854 


o one 

—2 . 305 


8 . 411 


7 c coo 

16. 537 


ATOM 


1473 




nop 


004 


1 coo 


"7 OOO 

7 . 2o2 


1 C A O 1 

16. 021 




ATOM 


1474 


to 


/AKb 


Q C A 

854 


—2 . 3 76 


6 . 455 


15 . 035 




ATOM 


1475 


<"»/-» 


JVDP 

AKb 


80 4 


o coo 
—2 . 622 


7 . 112 


13 . 680 




ATOM 


1476 


L.U 


AKb 


D CjJ 
.804 


-3 . 460 


C • O AO 

6 . 203 


70 OOO 

12 . 778 


25 


ATOM 


1477 


Mb 


sop 


QC/I 

854 


-3. 671 


6 . 744 


11. 429 


ATOM 


1478 






854 


-4 . 324 


O OOO 

7 . 873 


11 . 150 




ATOM 


1479 


Mill 


7\ TJ /-« 

AKb 


854 


• -4.848 


8 . 611 


12.124 




ATOM 


1480 


MD9 


Ann 


004 


/I Jl C A 

—4 • 404 


O O CO 

8.26/ 


Q OOO 

9.88/ 




ATOM 


1481 


r> 

L* 


app 


QC/I 

804 


— U . 241 


"7 "7 O A 

7 . /30 


1 C O O A 

10 .339 


30 


ATOM : 


1482 


KJ 


aop 
/AKb 


034 


a ji i i 
U . 411 


C A C O 

6 . 952 


1 Jl ceo 

14 . 653 


ATOM 


1483 


VT 

IN 


SOP 


QCC 

oOj 


U • 129 


O OOO 

8 . 987 


1 C C A A 

15 . 540 




ATOM 


1484 


CA 


7\ T3 /*• 

AKb 


nee 
855 


1 • 342 


9.528 


14 . 946 




ATOM 


1485 ; 


CD 


nop 


pec 

poo 


1 > 33 / 


11 ACt 

11 . 051 


7 C A CO 

15.063 




ATOM . 


I486 


Cb 


AKb 


.000 


O Ji A /J 

2.404 


11 O O A 

11 • 739 


1 Jl O A O 

14 .247 


35 


-ATOM... 


1487,. 


. ; l_ LI . 


HDP , . 
AKb 


QCC 

oOO 


z.Z3o 


17 Jl JI C 

11 .446 r 


IO O C A 

12 . 7 60 - 


- ATOM . . 


1488 : 




AKb 


.855 


3.212 


;12. 183 ■ 


11 A C C 

Hi 966 , 




v . ATOM . , 


1489- 




7\ r> /-» 

AKb- 


occ 
OOO 


3 . 327 


12 . 088 


10.650 




" AT OM , 


1490! 


Nnl 


AKb 


QCC 

800 


O COC 

2 . 52 b 


ii o o n 
11.280 


A A CO 

9. 967 




ATOM 


1491 




1\ OP 

AKb 


occ 
800 


JI O Jl o 

4 • 24 o 


1 O O A O 

12 . 802 


1 A AOA 

10.020 


40 


ATOM 


14 92 


w 


AKb 


QCC 

800 


2 . 5oU 


O QCC 

8 . 955 


7 C C JI O 

15.642 


ATOM ,-. 


1493; 




AKb 


occ 

OOO 


O. CO o 

3 • 633 


O OOO 

8 . 777 - 


1 C A O C 

15. 026 . 




ATOM 


1494 1 


VT 


PKE 


o c c 
OOO 


O Jl A O 

2 . 448 


8 . 669 


16. 933 




. ATOM 


1495. 


Wl 


irxiti 


OOD 


O C C Jl 

3 • 004 


O 1 1 o 

..8 . 117 


IO C A Jl 

17 . 694 




ATOM 


1496 


CIS 


PUT? 


OOO 


3 . 32 / 


o o o c 
o . 325 


1 A 1 QC 

19 • 19b 


45 


ATOM . 


14 97 


re 


PHP 

it mil 


OOO 


Jl /l SI 
4 • 4 OX 


7 Q O C 
1 • O JO 


OA ACQ 

20 . OOo 


ATOM 


1498 


Cul 


PUP 


Q cc 
80O 


C 71 A 
0 . / 1U 


Q A A Q 

o . 44 8 


OA A A Jl 

20 . 004 




ATOM 


1499 




PUP 


OOO 


A 07 Q 
4.2/0 


c occ 
0.7 66 


OA O O A 

20 . 930 




ATOM 


1500 


PP1 


PPP 


OOO 


S 7C1 
0 • / 0 Jl 


Q AAA 
0 . 000 


OA O 1 1 

20 . 811 




ATOM 


1501 


CP 9 


PHP ' 


ft 56 

O J JO 


5 ^94 


6 ^19 


91 7 A 
21 • / 43 


50 


ATOM 


1502. 


C£l 


PHP 
trn.ii) 


ft 5fi 

OOO 


D. JOU 


C Q9Q 
0 • 727 


01 CO A 

21 . 00 4 


ATOM 


1503 


p 


PHP 


ft 5fi 
OOO 


^ 705 


0 • 003 


1 7 ^Q*5 
1 / • 393 




ATOM 


1504 




PHP 


ft 56. 
OOO 


4 R95 


0 • 122 


1 H ^Q1 
1 / . 331 




ATOM 


1505 




TYP 


ft 57 


9 5ft4 


5 Q 4 n 

O • 74 U: 


17 1 Q£ 

JL / -• 170 *. 




ATOM 


1506 


CA 


TYR 




2 . 643 


4 511 


1 C Q1 A 
ID* 7 1U 


55 


ATOM 


1507 


CB 


TYR 


857 


1.249 


3.880 


16.893 


ATOM 


1508 


CG 


TYR 


857 . 


1.271 


2.393 


16.574 




ATOM 


1509 


CD1 


TYR 


857 


1.713 


1.462 


17.512 



PCT/US01/19665 

1.00 71.96 
1.00 71.07 
1.00 71.04 
1.00 70.59 
1.00 70.34 
1.00 70.40 
1.00 69.35 
1.00 68.12 
1.00 68.59 
1.00 69.59 
l.OO 66.82 
1.00 66.81 
1.00 65.27 
1.00 63.60 
1.00 63.93 
1.00 63.97 
1.00 62.15 
1.00 62.22 
1.00 60.15 
1.00 58.00 
1.00 58.75 
1.00 59.49 
1.00 60.59 
1.00 61.32 . 
1.00 61.65 
,1.00 61.58 
1.00 61.67 
1.00 55.94 
1.00 55.60 
1.00 53.73 
1.00 51.51 
1.00 50.-74 
1.00 49.-65 
1.00 48.66 
1.00 -4 6. -95 '{ 
1.00 4 6.55 
1.00 ,-45.80 
1.00 4 6.32 
1.00 50.40 
1.00 50.15 
1.00 48.68 
1.00 46.90 
.1.00,47.21 
1.00 47.24 
1.00 47.28 
1.00^47.12 
1.00 47.48 
1.00 47.30 
1,00 47.08 
1.00 45.50 
1.00 45.41 
1.00 43.60 
1.00 41.70 
1.00 42,01 
1.00 42.12 
1.00 42.35 



-125- 



WO 02/00617 



SOI/19665 





ZiTAM 


1 SI 0 


CFl 


x. l rv 


857 


1.785 


0.100 


17.206 


1.00 


42.40 




UTAM 


1 M 1 


cn2 


TYR 


.857 


0.895 


1.923 


15.315 


1.00 


42.37 




nlUn 


1 SI 2 

X 9l£ 


PF2 




857 


0.967 


.0.562 


14.997 


1.00 


42.18 






1 M 3 




TYR 


857 


1.414 


-0.341 


15.946 


1.00 


42.56 


PL 




1 SI 4 


oh 


TYR 


857 


1.516 


-1.681 


15.629 


1.00 


42.93 




A1UM 


1 SI s 


p 


TYR 


857 


3. 323 


4.222 


15.582 


1.00 


40.32 




AiUM 


ijlo 


<J 


TYR ' 


8S7 


4 .092 


3.266 


15.478 


1.00 


40.51 




ATOM 


IdI / 


N 


oXuN 


ft SR 


3 . 047 


5.023 


14 .558 


1.00 


38.4 4 




ATOM 


151B 


LA 


AT M 


ft Sfl 


7 682 


4 .764 


13.271 


1.00 


36.90 


in 


ATOM 


1519 


Co 


AT VI 


ft SR 


9 888 


5.372 


12.104 


1.00 


37.28 




ATOM 


1520 


CG 


G-UN 


pep 
ODO 


9 1 ftft 


6. 677 


12.37 9 


1.00 


37.76 




ATOM 


1521 


CD 


GiiN 


ODO 


ft Q74 
U • 27 D ft 


6.820 


11.536 


i.oo 


38 . 54 




ATOM 


1522 


OE1 


GLH 


pep 
ODD 


U • IDj 


5 862 


11 391 

X J. • J7A 


1.00 


38 . 69 




ATOM 


1523 


NE2 


GiiN 


pep 
ODO 


ft "71 9 
U . / x*£ 


fl 012 


10 . 982 


1.00 


38 .73 


10 


ATOM 


1524 


C 


GiiN 


pep 
ODO 


1 74 




13 .210 


1.00 


35 . 37 




ATOM 


1525 


0 


GiiN 


o c o 

ODO 


d . y 4 y 


4 R01 


1 2 612 


1.00 


35 . 14 




ATOM 


1526 


N 


LEU 


oca 

859 


C /I 9 1 

D . 4 /X 


O • jjU 


1j . Oj4 


1 00 

X • WW 


33 . 65 




ATOM 


1527 


CA 


LEU 


859 


C OCQ 

o . boy 


T Q 9 

0 • / 0 z 


1 7 R2 6 


1 00 

X . U V 


— > . -J -J 




ATOM 


1528- 


CB 


.LEU 


859 


C OflC 

o. 933 


Q 1 Q1 

0 . iyx 


14 419 
Xft • ft ±& 


1 00 

X ■ \JVJ 


72 33 


on 


ATOM 


1529 


CG 


LEU 


O C a 

859 


0 • 4ZD 


Q **£9 

y • jo6 


17 ^ft 6 

iJi J7u 


1.00 


32.70 




ATOM 


1530 


CD1 


LEU 


859 


C *7 7 A 
O. /DO 


1 ft £fl P 

iu • oa a 


14 2Q4 

Xft . ^7^1 


1.00 


32.82 




ATOM 


1531 


CD2 


LEU 


859 


7 . UX / 


y . Doo 


12 910 
XZ • iX u 


1.00 


32.87 




ATOM 


. 1532 


C 


LEU 


859 


/. /4 J 


<; Qft ^ 
o . ouo 


14 607 

Xft • DU 1 


1.00 


31.28 




ATOM 


1533 


0 


LEU 


859 


8 . o 4 4 


0 . 4 / D 


14 17 4 
Xft • JL 1 ft 


1.00 


30.56 


oc 
ZO 


ATOM 


1534 


N 


THR 


860 


"7 O CA 

. 1 m ^04 


D • do y 


IR TC 4 
lj • f Ji 


1.00 30.60 




ATOM 


1535 


CA 


THR 


860 


O . U4D 


4 • JO j 


16. 550 


1.00 


30.04 




ATOM 


1536 


CB 


THR' 


O f A 

860 


"7 TOP 


••'4 14 9: 


1 7 Q7ft 


1.00 


30.12 




ATOM 


1537 


OG1 


THR 


860 


c no >i 
o • UZ4 


7 "7*7 £ 
D . / / O 


17" 111 


1.00 


30.74 




ATOM 


1538 


CG2 


THR . 


. 860 


o >no 
/ . 4 


D • 4Uj 


1 ft 7R 0 


1.00 


29.71 


30 


: ATOM 


1539 


C 


THR. ' 


.860 


O T CO 

o . J. bZ 


. "3 ftft 7 
D • UOD • 


1 S 764 

XJ / 0 4 


1.00 29.10 




ATOM 


1540 


0 


THR 


. 860 


. y . ±14 


9 "*9 Q 

■ z • Dzy ■ 


ic 09 c 

lJt O - 


1.00 28.88 




ATOM 


"1541 


N. 


LYS : 


O C 1 

861 


/ . j.y x 


. O ft "4Q 
Z • ODy 


14 89V 


1.00 28.36 




'ATOM . 


1542 


CA 


LYS - 


. 861 


o ono 
/ . ZUz 


• -1 C c 0 . - 

- 1 . oDy • 


Xft • UJ • - 


/r.00 27v€l 




.ATOM ; 


.1543 


>'CBj- 


: LYS. '.: 


861 


• e occ 
5.853 


• . -i cn, ' 

^ .. 1. j! / 1 


1 7 774 ' 

1j . jj ft- •- 


a; 00 .2 8:. 4 4 


35 


; ATOM 


1544 


CG 


LYS? : 


861 


:* D.UZD 


• • n OCR'- 

- U . JDJ : 


17 ft 1 Q • 
1j .ul? - 


1.00 29:; 58 




* ATOM 


: 1545 


CD 


LYS - J 


861 


. D • ODU 


~(\ QAft ' 

■ v • y4 0 • 


17 4 2 0' 

XD £. V/-. '- 


cl". 00 


130^16 




ATOM 


1546. 


.". CE ' 


LYS; - 


o £ n 

861 


• ■ A Q CO 

. 4 • o o y 


'^9 1 ft C ■ ' 


1 7 QQft 


:i . 00 


30".'39 




■: ATOM 


" 1547:: 


NZ 


LYS 1 - - 


O CI 

861 


• C C.C"7 
O. JO/ 


Aft9 
"~ D . ft UZ 


1 7 '77 1- • 

XD • 111-' 


1.00 


!l 3rV31 




ATOM 


1548 


C 


LYS \ 


• O CI 

861 


Q O 01 

o • zy i 


'■'1 ftftR 
X • OOD 


12 ftftT 


1.00 


26.55 


40 


: ATOM 


1549 


0 


LYS 


O fl 

861 


y . uy / 


• .1 ftft9' 
X • UUZ ■ 


1 2" 680" 


.1.00 


26.06 




ATOM 


1550 : 


N • 


LEU 


o c o 
ooz 


a Tftft 

O . JKJU 


=*5 ftftft' ** 


12 ..439 ' ? 


1.00 


25V35 




. ATOM 


1551 


CA 


LEU: : 


oco 
oo2 




491 


11. 439 


1. 00 


24.93 




. ATOM 


1552 


: CB 


LEU '' 


O CO ' 


. Q ft^ft * 
.. 3 . U jU 


• '-A ft 1 ft 
■ ft . 0 J-O - 


10 891;' 


M.O0 


24.31 




ATOM 


1553 


5 CG 


LEO 


obit 


' il ft flfift 


■ 242' 


9/855 


1.00 


24.36 


*rD 


ATOM 


. . 1554 


CD1 


LEU 


pen 
ObZ 


Q 040 


4 .337 


8 . 645 r - 


1.00 


23.62 




ATOM 


1555 


CD2 


t c»rr 
LEU 


; P CO 


3. OHO • 


= 6 687 


9.484 


1.00 


23.25 




ATOM 


1556 


C 


t on 
LEU 


P C9 


1 0 692 


3 . 332' 


12.038 


1.00 


24.54 




A1UM 


1dd7 


O 


t Tpn 


ft 69 
O D£ 


11. 581 


2.748 


11. 433 


1.00 


24.21 




AIUM 


1 ceo 


■ XT 


t c n - - 
JjEU - 


P.67 
O Dj 


10. 894 : 


3.901 


13.227 


i.oo 


24.64 




AiUM 




CA 


t irn ■ 
JjEU 


fl67 
O Dj 


12 . 216 


3.843 


13. 868 


1.00 


24.87 




ATOM 








863 


12.216 


"4.613 


15.188 - 


.1.00 


24,73 




ATOM . 


1561 


CG 


LEU • 


863 


. 12.307 


6.129 


15.04 9 


1.00 


25.00 




ATOM 


1562 


CD1 


LEU 


863 


'12.356 


6.762 


16.428 


1.00 


24.84 




ATOM 


1563 


CD2 


LEO 


863 


13.554 


6.483 


14.240 - 


1.00 


25,12 


55 


ATOM 


1564 


C 


LEO 


863 - 


12.689 


2.402 


14.105 


1.00 


24.37 




ATOM 


1565 


0 


LEO 


863 


13.837 


2.068 


13' 826 


1.00 


24.46 



-126- 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



WO 02/006 Wfe 










I 






XDDD 


N 


ASP 


864 


11.815 


1.549 


622 


a TOM 

-Til 




CA 


ASP 


864 


12.190 


0.154 


14.835 


fix ULY1 


1 ceo 


CB 


ASP 


864 


11.014 


-0.626 


15.438 


21 TOM 


1 ceo 


CG 


ASP 


864 


10.670 


-0.189 


16.878 


Zi TOM 




OD1 ASP 


864 


11.490 


0.519 


17.518 


D TOM 


Xo 1 X 


OD2 ASP 


864 


9.578 


-0.573 


17.367 




1 CIA 

1572 


c 


ASP 


864 


12.598 


-0.511 


13.499 




1573 


o 


ASP 


864 


13.473 


-1.383 


13.460 


ATOM 


1574 


N 




865 


11.966 


-0.090 


12.404 


ATOM 


1575 


vA 


OCiXx 


865 


12.237 


-0.682 


11.098 


ATOM 


1576 


to 




865 


11.217 


-0.194 


10.052 


ATOM 


1577 


or 1 


pwn 
OtiK 


865 


11.527 


1.099 


9.565 


ATOM 


1578 




CCD 


865 


13.659 


-0.432 


10. 611 


ATOM 


1579 


U 


SER 


865 


14.149 


-1.138 


9.738 


ATOM 


1580 


N 


VAL 


866 


14.331 


0.562 


11.178 


ATOM 


1581 


CA 


VAL 


866 


15.708 


0.839 


10.786 


ATOM 


1582 


CB 


VAL 


866 


16.190 


2.188 


11.345 


ATOM 


1583 


CGI 


. VAL 


866 


17.665 


2.377 


11. 012 


ATOM 


1584 


. CG2 


! VAL 


866 


15.354 


3.317 


10.784 


ATOM 


1585 


C 


VAL 


866 


16.653 


-0.236 


11.338 


ATOM 


1586 


O 


VAL 


866 


17.656 


-0.598 


10.723 


ATOM 


1587 


N 


GLN 


867 


16.327 


-0.744 


12.512 


ATOM 


1588 


CA 


GLN 


867 


17.178 


-1.722 


13. 153 


ATOM 


1589 


CB 


GLN 


867 


16.607 


-2.055 


14.527 


ATOM 


1590 


CG 


GLN 


867 


16.498 


-0.829 


15.412 


ATOM 


1531 


CD 


GLN 


867 


17.837 


-0. 158 


15. 638 


ATOM 


. 1592 


OE1 


GLN 


867 


18.826 


-0. 819! 


15. 953 


ATOM 


1593 


NE2 


GLN 


867 


17.873 


1.158 


15.497 


ATOM 


1594 


C 


GLN - 


867 


17.481 


-2. 994 


12.372 


ATOM 


1595 


j o 


GLN 


. 867 . 


18.650 


-3.330 


12.187 


ATOM 


1596 


( N 


PRO 


868 


. 16.448 


-3.733 


11. 923 


ATOM 


1597 


CD 


PRO 


868 


14.989 


-3.550 


12. 037 


ATOM ' 


1598 


CA 


; pro 


868 . 


16.770 


-.4 .948 


11 .175 


* ATOM 


15 99-. 


CB . ; 


PRO„c 


868 


■.. 15.390 


• -5.545: 


l 10 ; 841 


« ; ATOM ;•; 


1600; 


• CG j. 


'. PRO. . 


868 


. . 14 .468 


-4.383 


10. 884 


- ATOM 


X6or 


- \* '. .' 


PRO " 


868 V 


17.617 


-4 . 622 


' 9 . 950 


"< ATOM v" 


.1602;. 


V U 


rKQ< 


868 


18.479 


-5.403 


9. 551 


r ATOM 


,1603 ' 


- - Vt .- • 

w 


TT TF" 


869 


T 17.383 


-3.455 


9.362 


: -ATOM 


1604 


PZ1 


TT T? 


869 


18.175 


-3.037 


8 .216 


, ATOM 


1605 


no i 




869 


17. 656 


-1. 698 


7 . 649 


ATOM ■ 


1606 




TT.F 


869 


18.605 


-1. 185 


6.545 


ATOM 


.1607 , 


CGI 




869 


16.235 


-1. 890 


7.121 


ATOM . 


.1608 - 


CDl 


ILE 


869 . 


15.597 


-r0. 642: 


6.543 


ATOM 


.1609 


C 


ILE 


869 


19.641 


^•2.881 


8.665 


ATOM 


1610 


0 


ILE. 


869 


20.551 


-3.408 


8.023 


ATOM 


1611 


;N, 


ALA 


870 


19.863 


-2.169 


9.773 


. ATOM 


.1612. 


CA 


ALA 


870 


21.221 


-1.964 


10.280 


ATOM 


1613 


CB 


ALA 


870 


21,207. 


-1.118 


11.563 


ATOM 


1614 


C :. : 


ALA - 


.870 ; 


21.898 


-3.305 


10.541- 


A1UM 


1615 


0 


ALA 


870 


23.104 


-3.452 


10.329 




.1616 ■;: 


N 


ARG , 


871 


21.116 


-4.286 


10.981 


21 TOM 


1 CI *7 • 

lol / 


CA 


ARG 


•871 


21.654 • 


-5.615 


11. 274; . 


ATOM 


1618 


CB 


ARG 


871 


20.619 


-6.462 


12.038 . 


ATOM 


1619 


CG 


ARG 


871 


21.042 


-7.895 


12.307 


ATOM 


1620 


CD 


ARG 


871 


22.427 


-7.959 


12.926 


ATOM 


1621 


NE : 


ARG 


871 


22.888 


-9.331 


13.146 



PCT7US01/19665 



1.00 24.20 
1.00 24.33 
00 25.03 
00 26.02 
00 25.80 . 
00 25.23 
1.00 24.21 
1.00 24.29 
00 23.73 
00 23.19 
00 22.65 
00 21.98 
00 23.12 
00 23.62 
1.00 22.48 
1.00 21.73 
00 20.85 
00 20.74 * 
00 19.44 
00 21.81 



1. 
1. 
1. 
1. 
1. 
1. 



1. 
1. 
1. 
1. 



1 
1 
1 
1 

1.00 22.06 
1.00 21.74 
1.00 21.73 
1.00 22.18 
1.00 22.59 
1.00 22157 
1.00 23.51 
1.00 22.55 
1.00 2F.37 
00 21.44 
00 21.04 
00 21.82 
00 20C68 
00 20.-96 
1.00 21:59 

l.oo 20:19 

1.00 20.47 
1.00 19.77 
1.00 18.93 
1.00 18.67 
1.00 18.45 
1.00 18.20 
1.00 17.92 
1.00 18.84 
1.00 17.81 
1.00 : 18.50 
1.00 19.01 
1.00 17.32 
1.00 19.42 
1.00 19.55 
T.00 20.41 
-1.00 21.54 
1.00 21.89 
1.00,23.32 
l.OO 25.37 
1.00 26.95 



-127- 



WO 02/00617 




4 


W 






ATOM 


1622 


cz 


ARG 


871 




ATOM 


1623 


NH1 


ARG 


871 




ATOM 


1624 


NH2 


ARG 


871 




ATOM 


1625 


C 


ARG 


871 


5 


ATOM 


1626 


O 


ARG 


.871 




ATOM 


1627 


N 


GLO 


872 




ATOM 


1628 


CA 


GLO 


872 




ATOM 


1629 


CB 


GLO 


872 




ATOM 


1630 


CG 


GLO 


872 


10 


ATOM • 


1631 


CD 


GLO 


872 




ATOM 


1632 


OE1 


GLO 


872 




ATOM 


1633 


OE2 


GLO 


872 




ATOM 


1634 


C 


GLO> 


872 




ATOM 


1635 


O 


GLO 


872 


15 


ATOM 


1636 


N 


LEO 


. 873 




ATOM 


1637 


CA 


LEO 


873 




ATOM 


1638 


CB 


XEO 


873 




ATOM 


1639 


CG 


LEO 


873 




ATOM 


1640 


CD1 


LEO 


873 


20 


ATOM 


1641 


CD2 


LEO 


873 




ATOM 


1642 


C 


LEO 


873 



ATOM 1643 O LEO 873 

ATOM - 1644 N HIS 874 

ATOM 1645 CA HIS 874 

25 ATOM 1646 CB HIS .874 

ATOM 1647 CG HIS. 874 

ATOM 1648 CD2 HIS 874 

ATOM 1649 ND1 HIS 874 

ATOM 1650 CE1 HIS * 874 

30 ATOM ,1651 NE2 HIS 874 

. ATOM : 1652 C HIS 874 

ATOM . 1653 O HIS 874 





. ATOM 


1654 


N 


GLN 


875 




.: ATOM . 


,1655 


CA. 


GLN 


875 


35 


z AT OM 


1656 


CB 


GLN 


. 875 




ATOM - 


1657 ' 


- CG 


GLN - 


'875 




ATOM .. 


.1658 • 


"CD' 


GLN * 


-875 




;atomv 


. 1659> 


OE1 


GLN- 


S15 




: - ATOM 


1660 


NE2 


GLN' 


875 


40 


: ATOM . 


1661 


C 


GLN 


875 




. ATOM 


, 1662 


O 


GLN 


875 




.ATOM 


1663 


N 


PHE 


. 876 




ATOM . 


1664 


CA 


PHE 


876 




. ATOM 


1665 


CB 


PHE 


876 


45 


ATOM 


1666 


CG 


PHE 


876 




ATOM 


. 1667 


CD1 


PHE 


876 




ATOM 


-1668 


CD2 


PHE 


876 




ATOM 


1669 


CE1 


PHE 


876 




ATOM 


- 1670 


CE2 


PHE 


876 


50 


ATOM 


1671 


CZ 


PHE 


876 




ATOM 


1672 


C 


PHE 


.876 




ATOM 


1673 


0 


PHE 


87 6 




ATOM . 


1674 


N 


THR 


877 




ATOM 


1675 


CA 


THR 


877 


55 


ATOM 


1676 


CB 


THR" 


877 




ATOM 


1677 


CG2 


THR 


877 



22.292 - 


-10.205 . 


21.202 


-9.854 


22.803 -11.420 


22.096 


-6.316 


23.135 


-6.976 


21.316 


-6.171 


21.683 


-6.772 


20.613 


-6.515 


19.305 


-7.281 


18.418 


-7.213 


17.294 


-7.766 


18.845 


-6.612 


23.005 


-6.198 


23. 888 


-6.941 


23. 140 


-4.873 


24 .353 


-4.198 


24.115 


-2.677 


23. 051 


-2.1B1 


23. 053 


-0. 665 


23. 330 


-2.726 


25. 530 


-4.489 


2fi 670 


-4 . 505 


25 264 


-4.720 


26. 354 


-5.037 


25. 881 


-5.078 


25. 715 


-3.729 


26. 460 


-2. 605 


24 .703 


-3.440 


24 835 


-2. 196 


25 . 894 


-1. 667 


26.879 


-6.396 


\ : 28 . 084 


-6. 611' 


25. 971 


-7.313 


26 374 


..^8. 654 


25.141 


' :-i'9.518 : 


25.441 


-10. 988 - 


26. 165 


-11.480 


27 . 387. 


-f'll. 562— 


25. 408 


-11. 787 


27 . 226 


: . -8.609 


28.321 


-9.185 


26.728 


-7.904 


27.432 


-7.778 ; 


26.563 


-7.003* 


27.324 


-6.426 


27.981 


-5.211 


27.354 


-7.084 


28.658 


'-4.646 


28.028 


-6.535 


28.684 


-5.305 


28.782 


-7.104 


29.788 


:-7.6l6 * 


28.806 


-5.952 


30.063 


-5.220 


29.824 


-3.884 


31.108 


-3.079 



-128- 



13.953 1.00 26.98 
14.617 1.00 27.28 
14.116 1.00 26.87 
9.992 1.00 22.03 
9.970 1.00 22.91 
8.922 1.00 21.94 
7.647 1.00 21.84 
6.578 1.00 23.42 
6.758 1.00 25.54 
5.518 1.00 27.28 
5.553 1.00 28.13 
4.503 1.00 27.83 
7.161 1.00 21.22 
6.742 1.00 21.80 
7.222 1.00 20.38 
6.773 1.00 19.25 

6.674 1.00 19.83 

5.675 1.00 19.60 
5.635 1.00 20.16 
4.279 1.00 19.48 
7.690 1.00 19.03 
7.252 1.00 18.60 
8.972 1.00 18.94 
9.880 1.00 18.94 

11.337 1.00 18.69 
11.956 1.00 17.78 
11.855 1.00 17.59 
12.843 1.00 17.53 
13.267 1.00 17.42 
12.685 1.00 17.13 
9.482 1.00 18.68 
9.418 1.00 18/92 
9.202 -1.00 - v 19'&3 
8.810 1.00 20V22 
8.582 '- 1.00 >20^38 
•8.502 '1.00^21^65 
9.742 "1.00 21/80 
9. 765 ^ri. 00 221=35 
10.786 >1.00 21:86 
7.536 ! 1.00 20/68 
7.475 : a. 00 20/84 
6.527 1.00 s 21/>"33 

5.257 1.00 21.58 

4.258 1.00 22.76 
3.099 1.00 23/48 
3.220 '1. 00 24: 12 
1.87 6 '1.00 '24.70 
2.139 1.00 25.07 
0.780. 1.00 25.33 
0.913 1.00 25.56 
5.404 1.00 21.53 
4.917 '* 1.00 21.' 91 
6.063 .1.00 21.43 
6.249 1.00 22.00 
7/014 1.00 20.78 
7.227 1.00 15.00 



10 



15 



20 



25 



30 



3b 



40 



45 



50 



WO 02/0061 



ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
. ATOM 
ATOM 
ATOM 
ATOM. 
ATOM 

ATOM 

ATOM 
;.ATOM. 

:.ATOM . 
* ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM, 

ATOM 

ATOM 

ATOM 

ATOM 



f 

1678 
1679 
1680 
1681 
1682 
1683 
1684 
1685 
1686 
1687 
1688 
1689 
• 1690 
1691 
1692 
1693 
1694 
1695 
1696 
1697 
1698 
1699 
1700 
1701 
1702 
1703 
1704 
1705 
.1706 
1707 
.1708 
1709 
.1710 
.1711 
.1712 
.1713 
.1714 
.1715 
.1716 
1717 
.1718 , 
1719 
.1720. 
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1728 
1729 
1730 
1731 
1732 
1733 



OG1 THR 
C THR 
O THR 
N PHE 
CA. PHE 
CB PHE 
CG PHE 
CD1 PHE 
CD2 PHE 
CE1 PHE 
CE2 PHE 
CZ PHE 
C PHE 
O PHE 
N ASP 
CA ASP- 
CB ASP 
CG ASP 
OD1 ASP 
OD2 ASP 
C ASP 
O ASP 
N LED 
CA LEO 
CB LEU 
CG LEO 
CD! LEO 
CD2 LEO 
C LEO 
O LEO 
N LEO 
CA LEO 
CB LEO 
CG LEO 
CD1 LEO 
CD2 LEO 
C LEO; 



LEO 
ILE 



CA ILE 
:CB ILE 
CG2 ILE 
CGI ILE 
CD1 ILE 
C ILE 
O ILE 
N LYS 
CA LYS 
CB LYS 
CG LYS 
CD LYS 
CE LYS 
NZ LYS 



LYS. 
LYS 
SER 



877 
877 
877 
878 
878 
878 
878 
878 
878 
878 
878 
878 
878 
878 
879 
879 
879 
879 
879 
879 
879 ' 
879 
880 
880 
880 
880 
880 
880 
880 
880 
881 
881 
881 
881 
.881 
881 
881 
8*81 
882 
882 
882 
882 
882 
882 
882 
882 
883 
883' 
883 
883 
883 
883 
883 
883 
883 
884 



28.924 
31.088 
32.265 
30.648 
31.568 
30.867 
31.666 
32.782 
31.317 
33.538 
32.069 
33.181 
32.092 
33.307 
31.166 
31.545 
30.318 
29.466 
29.869 
28.388 
32.485 
33.446 
32.224 
33.050 
32.420 
33.171 
33.263 
32.486 
34.494 
35.414 
34.672 
35.984 
35.823 
37.124 
37.921 
.36.828 
36.905 
38.030 
36.416 
37.187 
36.353 
37.279 
35.594 
36.488 
37.734 
38.813 
36.997 
37.456 
36.473 
35.030 
34.263 
33.018 • 
33.347 • 
37.729 ■ 
37.951 - 
37.735 



-3.062 
-6.071 
-6.025 
-6.834 
-7.694 
-8.381 
-9.513 
-9.254 
-10.838 
-10.301 
-11.889 
-11.618 
-8.766 
-8.936 
-9.503 
-10.540 
-11.110 
-12.011 
-12.286 
-12.446 
-9.937 
-10.586 
-8.690 
-8.038 
-6.706 
-5.970 
-6.890 
-4.669 
-7.800 
-7.954 
-7.424 
-7.151 
-6.684 
-6.552 
-5.392 
-6.335.. 
-8.358 
-8.284 
-9.466 
-10.694 
-11.858 
-13.022 
-11.420 . 
-i0.926 
-11.143 
-11.731 
-10.886 
■11.298 
■12.298 
•12.122 
•13.428 
•13.508 
•13.507. 
10.165 
10.409 
-8.929 



7. 
7. 
7. 
6. 
5. 
6. 
7. 



6.286 
6.987 
6.661 
7.984 
8.727 
9.899 
10.495 
11.288 
10.241 
11.822 
10.771 
11.562 
► 775 
,618 
.160 
.203 
483 
.373 
,532 
5.903 
' 5.161 
4.743 
4.759 
3.740 
3.288 
2.157 
0.941 
1.777 
4.174 
3.384 
5.433 
6.010 
7.459 
8.247 
7.676 
9.726 . 
5.988 
5.498 
6.532 
.610 
.171 
499 
8.431 
9.537 
.270 
,212 
4.192 
2.873 
2.254 
2.676 
2.488 
3.387 
4.849 
1.901 
0.720 
2.394 



6. 
7. 
7. 



5. 
5. 



PCWS01/19665 

1.00 15.00 
1.00 21.87 
1.00 21.92 
1.00 22.33 
1.00 23.05 
1.00 22.33 
1.00 21.73 
1.00 21.25 
1.00 21.33 
1.00 20.86 
1.00 21.01 
1.00 21.09 
1.00 23.92 
1.00 23.91 
1.00 24.70 
1.00 25.62 
1.00 26.61 
1.00 28.26 
1.00 29.19 
1.00 28.52 
1.00 25.71 
1.00 25.95 
1.00 25.33 
1.00 25.14 
1.00 24.49 
1.00 24.36 
1.00 24.34 
1.00 23.43 
1.00 24.87 
1.00. 24. 35 
1.00 25.68 
1.00 26.42 
1.00 26.13 
1.00 .25.98 
1.00 25; 56 V 
1.00 26.07 
1.00 27.40 
1.00 27. 41 
1.00 28.64 
1.00 30.19 
1.00 29.99 
1.00 30.50 
1.00 29.82 
1.00 28.87 
1.00 31.79 
1.00 32.60 



1.00 33.37 
1.00 35.08 
1.00 35.22 
1.00 35.39 
1.00 35.67 
1.00 35.63 
l.OO 34.49 
1.00 36.23 
1.00: 36.16 
1.00 38.01 



-129- 



WO 02/00617 



) 



ATOM 


1734 


CA 


SER 


884 


38.010 


-7.781 


ATOM 


1735 


CB 


SER 


884 


37.908 


-6.480 


ATOM 


1736 


OG 


SER 


884 


38.779 


-6.500 


ATOM 


1737 


c 


SER 


884 


39.421 


-7.946 


ATOM 


1738 


0 


SER 


884 


39.857 


-7.222 


ATOM 


1739 


N 


HIS 


885 


40.129 


-8.916 


ATOM 
nivu 


1740 


CA 


HIS 


885 


41.485 


-9.216 




1741 


CB 


HIS 


885 


42.079 


-10.274 


win 


1 1 AO 


CG 


HIS 


885 


41.975 


-9.918 


Aivra 




CD2 


HIS 


885 


42.927 


-9.619 


7\ TOM 
AxUM 


• 1 7 A A 

X / 4 4 


Nm 


HIS 


. -885 


40.765 


-9.800 


AIUM 


1/43 


r>rl 


HIS 


885 


40.977 


-9.443 


AxUM 


1/40 


KIT 9 


HTS 


885 


42.280 


-9.326 


ATOM 




C 


AX O 


885 


41.482 


-9.732 


AxUM 


x /4o 


VJ 


HTS 


885 


42.195 


-9.210 


ATOM 


1 /4 y 


N 


MPT 




40.650 


-10.739 


ATOM 


175U 


CA 


MPT 


o o o 


40.542 


-11.377 


ATOM 


1 / bx 




MPT 
mu X 


o o o 


40.210 


-12.861 


ATOM 


1 O C O 

175^ 


. lb 


MPT 
PLD X 


ftp.fi 

OOu 


40.207 


-13. 696. 


ATOM 


T O C O 

1753 


Ol^ 

bU 


MPT 


ft ft fi 
a o o 


.39.580 


-15.376 


ATOM 


1 O C A 

1754 


Ct» 


MPT 


ftftfi 


37 . 809 


-15. 116 


ATOM . 


T O C C 

1755 


C 


MPT 


ftftfi 

■ OOP 


39. 533 


-10.762 


ATOM 


net 

1756 




MPT 
ML X 


• ftftfi 
OOP 


39.399 


-11.242 


ATOM 


1757 .. 


N 


V7AT 
VAXj ■ 


flft7 


38.821 


-9.713 


ATOM 


1 "1 CO 

1758 


CA : 


V7AT. 


»> ft ft 7 


37.851 


-9.109 


ATOM 


T "7 c a 

1759 


Cb 


VnJu 


ftR7 
o o / 


36. 451 


-9.054 


ATOM 


1 / bU 


CvjX 


VnL 


ft ft7 
o o / 


.35. 425 


-8.807 


ATOM - 


17bX 




Vnii 


ft ft 7 


36. 149 


-10.356 


ATOM 


1762 


C 


VAXj 


ftfl7 


. ; 38 . 271 


-7.702 


ATOM 


, 17 o3 


O 


\77AT 
VAXj 


ftfl7 
o o / 


, .37.553 


-7.017 


ATOM 


1764 


■ VI 

N 


C1?P 


ftftft 
o o o 


39.435 


-7.279 


ATOM 


net 
1 / bo 


/-•TV 

CA 


QPD 


ftftft : 
o o o 


■'40.008 


-5.982 


ATOM 


17bo 


Co 


CPD - 
OEjJA - 


r ftftft 

O 0 0 


r- .40.275 


-5.926 


ATOM 


1767 




ern . 
OCjXV 


ftftft 

ODD ■ 


41.043 


-7 . 042 


ATOM 


1 too 


- -C 


QPP • 


ftftR 

■ • o o o 


39.180 


-4.7 65 


-ATOM' 


i / by 


u 


QPP 


'ftftft 

• - o o o 


• 38.840 


:--3. 922 


ATOM 


1 / /u 


w 


VAX* 


ftp. Q 

003 


38 . 876 


:-4.666 


■ ATOM 


1 *7*7 1 

17 71 


CA . 


1771 T 
VAXj 


O O J 


• 38.104 


-3.546 


ATOM 


1 / I tC 


CD 


VAXj 


poo 

O O J 


36.750 


-4.024 


ATOM 


t n o 


rri 
Cul 


VAXj 


ftft Q 

OO J 


35. 952 


-2.849 


- ATOM 


1 / / 4 


■ cr"y 


TTTA T - 

VAXj- 


ftft ft 

OO 7 


35.986 


-4.742 


- ATOM 


J. / / o 


• \+ 


v rtXi 


889 


38.864 


-2.854 


AIUM 


177 6 
X / / o 


- w 


VAT.- 


889 


39.218 


-3.490 


ATOM 


17 77 

JL / / / 


• IN 


AQP ' 


890 


39.117 


-1.554 


ATOM 

Ax UM 


1 77fl 
X / / O 


PA 


A9P 


890 


39.834 


-0.804 


TAT AM 
AIUM 


1 77 Q 


CB 


ASP 


890 


40.261 


0.589 


TATOM 

Aiun 


1780 


CG 


ASP 


890 


40.782 


0.586 


AxUM 


1 7fl1 1 

if Ol 


OD1 


ASP 


890 


41.642 


-0.261 


T\ TOM 


1 7H2 


OD2 


ASP 


890 


40.339 


1.452 


Aiun 


1 7R3 
x / □ J 


c 


ASP 


890 


38.946 


-0.595 


ATOM 


1784 


0 


ASP 


890 


37.725 


-0.488 


ATOM 


1785 


N 


PHE 


891 


39.568 


-0.534 


ATOM 


1786 


CA 


PHE 


891 


38.850 


-0.284 


ATOM 


1787 


CB 


PHE 


891 


38.739 


-1.551 


ATOM 


1788 


CG 


PHE 


891 


37.417 


^2.260 


ATOM 


1789 


CD1 


PHE 


* 891 


37.284 


-3.385 



1. 

2. 
3. 
0. 
0. 

1, 
1. 



.535 
.331 
.445 
.991 
.100 
.552 
.146 
2.085 
3.539 
4.457 
4.193 
5.448 
5.635 
-0.291 
-1.145 
-0.545 
-1.856 
-1.660 
-2.934 
-2.674 
-2.950 
-2.842 
-3.966 
-2.441 
-3.351 
-2.723 
-3.799 
-2.003 
-3:772" 
-4.511 
-3.283 . 
-3.617 
-5.123 . 
-5.542 
-3.200- 
-4.038- 
-1^907: 
-1.375^ 
-0.836 
-0.321 
-1.925 
-0.24 3' 
.751 
.391 
.640 
.145: 
.275 
.600 
-2.065 
1.863 
1.748 
3.033 
4.274 
5.129 
5.003 
4.192 



♦ 



rSOl/19665 



.00 39.99 
.00 39.82 
.00 40.42 
.00 41.45 
.00 41.65 
.00 43.33 
1.00 45.27 
1.00 46.21 
1.00 47.51 
1.00 47.92 
1.00 47.61 
1.00 47.80 
1.00 48.03 
1.00 46.02 
1.00 46.12 
1.00 46.78 
1.00 47.47 
.00 48.40 
.00 49.75 
.00 51.35 
.00 50.99 
.00 47.47 
.00 47.36 
.00 47.33 
.00 46.96 



0. 
-0. 
0, 
0. 

-1. 
-1. 



1.00 47.00 
.1.00 47.21 
1.00 47.16 . 
1.00 46.99 
.1.00. 4 6.75 
1.00 46.66 
: 1.00 46.35 
-.1. 00. 46; 40 
1.00 45;75 
a.00: : 4 6v54 
^1.00 ^46*44 
a.00^4 6v50 
a. 00: '4 6 i 35 
. 1.00 461-08 
a. 00. 46,13 
i 1.00^46-06 
1.00 4 6^74 
. 1.00 46; 95 
1.00 46.98 
1.00 47.18 
1.00 48.23 
.LOO 49.20 
1.00. 50.24 
1.00 49.63 
1.00 46.72 
. 1.00 46.63 
1.00 46.21 
1.00 45.79 
44.93 
43.95 



.00 
.00 
.00 43.65 



-130- 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



WO 02/00617J 



ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
-ATOM 
ATOM 
ATOM 
, ATOM 
ATOM 
: ATOM X 
. ATOM . 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM. 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



1790 
1791 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 
•1800- 
1801 
1802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 
1810 
1811. 
1812 
1813 
1814 
1815. 
1816 
1817 
1818 
1819 
1820 
1821 
. 1822 
1823, 
.1824 
, 1825 
1826 
1827 
1828 
1829. 
1830 
1831- 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 



CD2 


PHE 


CE1 


PHE 


CE2 


PHE 


CZ 


PHE 


c 


PHE 


0 


PHE 


N 


PRO 


CD 


PRO 


CA 


PRO 






CG 


PRO 


C 


PRO 


0 


PRO 


N 


GLO 


CA 


GLO 



CB GLO 
CG GLO 
CD GLO 
OE1 GLO 
OE2 GLO 



C 
O 



GLO 
GLO 
N MET 
CA MET 
CB MET 
CG MET 
SD MET 
CE MET 



MET 
MET 
MET 



CA MET 

CB - MET . 

CG MET. 

SD MET 

CE MET 

C MET ■; 

0> MET- 

N ALA 



CA ALA 
CB ALA 
C ALA- 



ALA. 
GLO 



CA GLO 
CB GLO 
CG GLO 
CD GLO 
OE1 GLO 
OE2 GLO 
C GLO 
0 GLO 
N ILE 
CA ILE 
CB ILE 
CG2 ILE 



891 

891 

891 

891 

891 

891 

892 

892 

892 

892 

892 

892 

892 

893 

893 

893 

893 

893 

893 

893 

893 

893 

894 

894 

894 

894 

894 

894 

894 

894 

895 

895 

895 

895 . 

895 

.18 95 ' 

.895 

895 

896 

896 

896 

896 
1896. 

897 

897 

897 

897 

897 

897 

897 

897 

897 

898 

898 

898 

898 



36.300 
36.060 
35.071 
34.952 
39.647 
40.804 
39.056 
37.779 
39.800 
38.777 
38.002 
40.272 
39.559 
41.478 
42.069 
43.278 
44.243 
44.688 
43.850 
45.874 
.41.108 
41.006 
40.415 
39.468 
38.942 
39.769 
39.094 
40.330 
.38.278 
37.617 
38.007 
36.885 
36.715 " 
35.410 
34.001 
34.136 
37.094 
36.336 
38.136 
38.442 . 
39.706 
38.601. 
38.473 : 
38.872 
39.058 
39.828 
40.690 
41.768 
42.665 
41.723 
37.685 
37.346 
36.889 
35.558 
34.799 
33.459 



-1.795 
-4.032 
-2.437 
-3.557 
0.764 
0.535 
1.945 
2.479 
2.973 
4.100 
3.981 
2.421 
1.660 
2.804 
2.330 
3.194 
2.521 
1.145 
0.215 
0.995 
2.267 
1.232 
3.368 
3.418 
4.846 
5.723 
7.410. 
8.326 
2.495 
2.069 
2.204 
1.351 
1.388 : 
0.824 . 
826 
188 
-0.089 
-0.597 
-0.729 
-2.113 
-2.563 
-2.324 
-3.440 
-1.243 
-1.306 
-0.058 
-0.236 
0.849 
0.918 
1.632 
-1.390 
-2.397 
-0.339 
-0.308 
0.981 
1.003 



.1. 
3. 



^^683 

4.064 
5.561 
4.750 
5.028 
5.376 
5.258 
4.761 
5.989 
6.126 
4.856 
7.337 
7.994 
7.737 
8.987 
9.349 
10.314 
9.833 
9.823 
9.461 
10.177 
10.834 
10.454 
11.567 
11.768 
12.688 
12.777 
11.783 
11.337 
12.287 
10.068 
9.682 
8.155. 
7.630 
8.121 
6.979^ 
10.152 
10.975 
9.634 
9.977 
9.247 
11.481 
11.976 
12.200 
13.640 
14.101 
15.353 
15.491 
14.619 
16.468 
14.313 
14.944 
14.159 
14.745 
14.366 
151063 



PCT/US01/19665 



1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
i. 00 



.00 
.00 
.00 
.00 
.00 



1.00 
1.00 
1.00 
1.00 

.1.00 

1.00 
1.00 



.00 
.00 
.00 
,00 
,00 
00 



1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 



43.28 
43.03 
42.87 
42.99 
46.31 
46.19 
46.8.7 
47.03 
47.86 
47.55 
47.27 
48.77 
48.53 
49.95 
50.96 
51.80 
53.18 
53.98 
54.56 
54.43 
50.91 
51.08 
50.86 
50.94 
51.97 
53. 43 
55.12 
54.74 
50.28 
.50.13 
49.44 
48.35 
49.15 
49.68 
,51.13 
50. ,63 
46.87 
46.59 
45.22 
43.83 
43.37 
42.67 
42.42 
,41.32 
39.83 
40.74 
41.25 
41.90 
41.86 
42.21 
38.68 
38.45 
36.89 
35.29 
35.18 " 
34.79 



-131- 



WO 02/00617 










ATOM 


1 Q A £ 


CGI 


ILE 


898 




ATOM 


JLB4 / 


CD1 


ILE 


898 




ATOM 


1 Q A Q 


C 


ILE 


898 




ATOM 


T. O A Q 

lo4r 


O 


ILE 


898 


c 
D 


ATOM 


1 QCrt 

-LooU 


N 


ILE 


899 




ATOM 


1 O CI 


CA 


ILE 


899 




ATOM 


"TOCO 

1852 


CB 


ILE 


899 




ATOM 


TOCO 

1853 


CG2 


ILE 


899 




ATOM 


1854 


CGI 


ILE 


899 


10 


ATOM 


1855 


CD1 


ILE 


899 




ATOM 


1856 


C 


ILE 


899 




ATOM 


1857 


0 


ILE 


899 




ATOM 


1858 


N 


SER " 


900 




ATOM 


1859 


CA 


SER 


900 


A r* 

15 


ATOM 


I860 


CB 


SER 


900 




ATOM 


1861 


OG 


SER 


900 




ATOM 


1862 


C 


SER 


900 




ATOM 


1863 


0 


SER 


900 




ATOM 


1864 


N 


VAL 


901 


20 


ATOM 


1865 


CA 


VAL 


901 




ATOM 


1866 


CB 


VAL 


901 




ATOM 


1867 


CGI 


VAL 


901 




ATOM 


1868 


CG2 


VAL 


901 




ATOM 


1869 


C 


VAL 


901 


25 


ATOM 


1870 


0 


VAL 


901 




ATOM 


1871 


N 


GLN 


902 




ATOM 


1872 


: CA 


GLN 


902 




ATOM 


1873 


CB 


GLN 


902 




ATOM 


1874 


CG 


GLN 


902 


30 


ATOM 


1875 


CD 


GLN 


902 




ATOM 


1876 


OEl 


GLN 


902 




ATOM 


1877 


NE2 


GLN 


902 




"atom : 


1878 : 


C 


GLN 


902 




ATOM 


1879- 


o - : - 


GLN 


-902 


35 


ATOM 


1880 


■ N 


VAL- 


903 




^at6m : '- : 


1881; 


CA; 


VAL' 


903 




ATOM 


1882 " 


CB 


VAL 


903 




atom' 


1883 ; 


CGI 


VAL 


; 903 




ATOM 


1884 


CG2 


VAL 


903 


40 


ATOM 


1885 


C 


VAL 


903 




ATOM - 


1886 


o r 


VAL 


903 




ATOM 


- 1887 


N 


PRO 


904 




ATOM • 


1888- 


CD 


PRO 


904 




ATOM 


1889 


CA 


PRO 


904 


45 


ATOM 


1890 


CB 


PRO 


904 




ATOM 


1891 


CG " 


PRO 


904 




ATOM 


1892 


C 


PRO 


904 




ATOM 


1893 


O 


PRO 


904 




ATOM 


1894 


N 


LYS 


905 




ATOM 


1895 


CA 


LYS 


905 




ATOM 


1896 


CB 


LYS 


905 




ATOM : 


1897 


CG* 


LYS : 


' 905 




ATOM 


1898 


CD 


LYS 


905 




ATOM 


1899 


CE 


LYS 


905 


55 


ATOM 


1900 


NZ 


LYS* 


905 




ATOM ' 


1901 


C 


LYS 


905 



35.614 


2.212 


34.990 


3.555 


34.728 


-1.513 


33.926 


-2.034 


34.912 


-1.951 


34.173 


-3.108 


34.485 


-3.404 


33.746 


-4.653 


34.090 


-2.222 


34.481 


-2.407 


34.528 


-4.370 


33.668 


-5.007 


35.809 


-4.717 


36.283 


-5.916 


37.767 


-6.124 


38.539 


-5.030 


36.072 


-5.940 


35.911 


-7.016 


36.066 


-4.761 


35.914 


-4.669 


36.810 


-3.539 


36.613 


-3.401 


38.261 


-3.838 


34.489 


-4.457 


34.056 


-5.107 


33.754 


-3.565 


32.396 


-3.264 


32.128 


-1.771 


33.026 


-0.856 


32.724 


-0.898 


32.836 


0.108 


32.353 


-2.070 


"31.285 


-4.062 


30.330 


-4.488 


31.409 


-4.260 


30.397 


-4.985 


30.753 


-4.987 


29.811 


-5.891 


30.625 


-3.572 


30.118 


-6.404 


28.962 


-6.798 


31.172 


-7.182 


32.614 


-6.943 


30.941 


-8.545 


32.356 


-9.114 


33.120 


-8.353 


30.175 


-8.585 


29.548 


-9.600 


30.234 


-7 . 503 


29.512 


-7.464 


29.823 


-6.183 


31.236 


-6.070 


31.333 


-4.835 


32.692 


-4.710 


32.716 


-3.560 


28.023 


" -7.491 



14.782 1.00 35.43 

14.378 1.00 34.84 

14.307 1.00 33.92 

15.087 1.00 33.92 

13.064 1.00 32.03 

12.566 1.00 30.47 

11.099 1.00 30.35 

10.663 1.00 29.70 

10.221 1.00 30.03 

8.775 1.00 29.09 

13.343 1.00 29.56 

13.934 1.00 29.56 

13.339 1.00 28.34 

14.007 1.00 27.55 

13.711 1.00 27.86 

14.182 1.00 29.18 

15.511 1.00 26.83 
16.108 1.00 26.70 
16.122 1.00 25.47 
17.565 1.00 24.36 
18.132 1.00 24.53 
19.635 1.00 24.63 
17.826 1.00 24.17 
18.052 1.00 23.82 
18.998 1.00 23.59 
17.404 1.00 23.25 
17.836 1.00 23.10 
17.652 1.00 23.43 
18V468 1.00 24:40 
19.960 1.00 25.11 
20.652 1.00 25:82 
201463 1. 00 26:55 
17.150 1.00 22^80 
17 ; 802 1.00-22:81 
15 .840 ; 1.00 21 1 89 

15V083 fi i.od^2iioi 

13:568 r 1.0d [r 20U3 

12:783 " 1.00 vr 20\60 

13.033 : 1.00-19U6 

15.594 ' 1.00' 20^85 

15.710 1 1.00 K 19i49 

15:925 1.00-21.30 

15.734 : 1.00 : 20\97 

16.421 1.00-21.34 

16.548 1.00 20.99 

15.512 1.00 21.65 
17.750 1-00 22.05 
18.077 1. 00 22.76 
18,524 ■"■LOO" 21.69 
19.791 1.00 22.05 
20.577 1.00 22.91 
21.145 1.00 23.84 
22.041 1.00 24.82 
22.736 1.00-25.65 
23.693 1.00 25.72 
19.477 1.00^21. 85 



-132- 



WO 02/006 

ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 
• ATOM 

ATOM 
s ATOM §i i 
.ATOM . 
•ATOM 

. ATOM :;; 

ATOM 
ATOM 
ATOM ; 
ATOM 
ATOM . 
ATOM 
ATOM 
ATOM 
, ATOM 
ATOM, 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM, 
ATOM 
ATOM 
ATOM 
ATOM 



* 

1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935;, 
1936 

1937:: 

1938 ; 
1939 
1940 
1941 
1942 
1943 
1944- 
1945 . 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955. ; 
1956 
1957 



O LYS 
* N ILE 
CA ILE 
CB ILE 
CG2 ILE 
CGI ILE 
CD1 ILE 
C ILE 
O ILE 
N LEO 
CA LED 
CB LEU 
CG LED 
CD1 LED 
CD2 LEU 
C LED 
O LED 
N SER 
CA SER 
CB SER 
OG SER 
C SER 
.0 SER 
N , GLY 
CA GLY 
C GLY 
O GLY 
N LYS 
CA LYS - 
CB LYS 
CG LYS 
CD LYS 
,CE LYS 
NZ LYS 



C 
O 
N 



LYS 
LYS 
VAL 



CA VAL 

CB VAL 

CGI VAL 

CG2 VAL 

C VAL 

O VAL 

N LYS 

CA LYS 

CB LYS 

CG LYS 

CD LYS 

CE LYS 

NZ LYS 



LYS 
LYS 
PRO 



CD PRO 
CA PRO 
CB PRO 



905 
906 
906 
906 
906 
906 
906 
906 
906 
907 
907 
907 
907 
907 
907 
907 
907 
908 
908 

908 

908 

908 

908 

909 

909 

909 

909 

910 

910 

910 

910 

910 

910 

910 . 

910 

910 

911 

911 

911 

911 

911 

911 

911 

912 

912 

912 

912 

912 

912 

912 

912 

912 
913 
913 
913 
913 



27.208 

27.675 

26.286 

26.078 

24.655 

26.442 

26.272 

25.865 

24.902 

26.607 

26.274 

27.244 

27.380 

28.333 

26.008 

26.225 

25.360 

27.118 

27.150 

28.564 

28.952 

26.146 

26.086 

25.376 

24.361 

24.707 

23.843 

25.950 

26.332 

27.838 

28.521 

30.006 

30.613 

29.764 

25.702 

25.442 

25.465 

24.869 

25.868 

26.588 

25.142 

23.672 

23.781 

22.527 

21.322 

20.429 

21.049 

20.221 

20.096 

21.426 

20.516 

20.561 ... 

19.763' 

19.645 

18.927 

18.356 



-7.982 
-6.929 
-6.873 
-5.742 
-5.766 
-4.380 
-3.193 
-8.226 
-8.827 
-8.715- 
-9.990 
-10.280 
-9.060 
-9.370 
-8.646 
-11.165 
-12.037 
-11.177 
-12.266 
-12.433 
-11.279 
-12.060 
-12.-862 
-10.976 
-10.718 
-9.946 
-9.735 
-9.519 
-8.773 
-8.650 
-9.978 
-9.783 
-11.053 
-11.585 
-7.381 . 
-6.880 
-6.769 
-5.445 
-4.413 
-5.010 
-3.180 
-5.582 
-6.139 
-5.081 
-5.192 
-6.297 
-7.676 
-8.591 
-7.986 
-7.849 
-3.903 
-3.069 
-3.731 
-4.672 
-2.550 
-2.777 



t 



PCT/US01/19665 



255 
18.330 
17.903 
16.827 
16.313 
17.434 
16.517 
17.331 
17.800 
16.342 
15.717 
14.561 
13.634 
12.509 
13.092 
16.695 
16.563 
17.685 
18.664 
19.238 
19.949 
19.802 
20.740 
19.730 
20.743 
22.006 
22.854 
22.152 
23.344 
23.410 
23.588 
23.775 
24.288 
25.391 
23.438 
24.540 
22*278 
22.182 
21.588 
20.444 
21,086 
21.272 
20.185 
21.710 
20.910. 
21,470 
21.478 
22.357 
23.747 
24.424 
20.836 
21.742 
19.742 
18.615 
19.520 
18.118 



1.00 21.42 
1.00 21.67 
,00 21.52 
.00 21.27 
,00 20.46 
00 20.69 
00 21.16 
.00 21.33 
,00 21.55 
1.00 20.88 
1.00 21.31 
1.00 19.40 
1.00 18.63 
1.00 17.46 
1.00 17.25 



1. 
1. 
1. 
1. 
1. 
1. 
1. 



00 21.62 
00 22.68 
00 21.63 
00 22.10 
.84 



1.00 21, 
1.00 22.32 
1.00 22.09 
1.00 22.15 
1.00 22.11 
1.00 22.44 
1.00 22.41 
1.00 22.66 
1.00 22.78 
1.00 23.71 
1.00 24.13 
1.00 25.11 



00 25.46 
00 26,49 



1.00 27.68 
1.00 ,24.13 
1.00 23,96 



00 24.03 
00 24.31 



1.00 24.16 
1.00 25.18 
1.00 24.84 
1.00 24.68 
1.00 25.01 
1.00 24.92 
1.00 25; 57 
1.00 26.08 
1.00 26.96 
1.00 28.27 
1.00 28.84 



00 28.86 
00 :L 25.87 
00 25;78 
00 26.36 
1.00 26.55 
1.00 26.76 
1.00 26.68 



-133- 



WO 02/00617 



45 



ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM. 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
.ATOM . 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
. ATOM,, 
ATOM' 
ATOM 
ATOM 
ATOM 
ATOM 
AT OM - 
ATOM 
-ATOM 
ATOM 
ATOM 

-atom: 

ATOM 
ATOM 
ATOM 
.ATOM, 
"[ ATOM 
^'ATOM- 
ATOM; 
ATOM 
ATOM 
ATOM. 
ATOM 
ATOM 
ATOM 
ATOM 
."ATOM 



1958 
1959 
1960 
1961 
1962 
1963 
;1964': 
1965, 
1966" 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

1974: 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
198-6., 
1987 
: '1988 • 
1989 
1990 

■= 1991 

1992 
1993 
1994 

• .1995, 
1996 
: i997 
fil99B. 
1999 
•2000-: 

2.001: 

2002 
2003 
2004 
2005 
.2006 



CG 
C 
O 
N 

CA 
CB 



PRO 
PRO 
PRO 
ILE 
ILE 
ILE 



CG2 ILE • 
CGI ILE 
CD1 ILE 
C : ILE ■ 
ILE 
TYR 
TYR 
TYR 
TYR 



O 
N 

CA 

CB. 

CG 



CD1 TYR 
CE1 TYR 
CD2 TYR 
CE2 TYR : 
CZ TYR 



OH 
C 

A 

N ' 
CA> 
CB 
CG 



TYR 
TYR 
TYR 
PHE 

:'PHE- 
PHE 
PHE 



CD1 PHE 
,CD2 PHE 
CE1 PHE 

■"■(EE2^PHE*- 
CZ PHE 



C 
O 
N 

CA 
CB 

.CG 



PHE 

PHE- 1 
HIS 
HIS 
HIS 

HIS ... 



CD2 HIS. 

; -SDl ! HIS ; 
iK CEl.HIS 
' SE2 HIS " 

, O r, , HIS 
N ALA 
CA ALA 
CB ALA 
C ALA 

,.0 : ALA . 



913 

913 

913 

914 ■' 

914 

914 

914 

914 

914 

914 : 
914 
915 
915 

915 . 
915 
915 
915 
915 
915 
915 
915 
915 

- 915. .. 
916 
-916 
916 
916 
916 
?16 .... 

916 " 
916 
916 
916 

■1916 ^ : 
917 
917 
917 

917 

;j 91T 
.917 
"917" 

9i8 
918 
918 
918 

9i8; 



19.296 

17.808 

17.435 

17.288 

.16.168. 

16.344 

15.077 

17.563 f 

17.882" ! 

"14.955 . 
14.896 
14.010 
12.791 

.12.344 
13.194 
14;242 
15.055 
12.981 
13.785 
14.818 .. 
i5.59i7 
11.641 

. 11-549. 
10.765 
9:610 
9.025 
9.744 
9.659 

,10.5,03 

" 10.315 

11.068 
8.564 

<:7 ; 976> • 
8.345 
7.373 
6.375 
,5.843 
4.695 
•^6.514 ' 
5.800 r 
4\'691 1< 

.9.218 . 
7.442 
•i: 8. : 025- 
7.769 
7.421 
.7,922 



SOI/19665 



-3 
-2. 
-3. 
-1. 
-1. 

0. 

0. 
-P. 
: 0. 
-0. 

0. 

-1. 
-1. 

-3, 

-3 - : 

-4. 
-5. 
-3. 
-3. 
-4. 
-5 : . 
-1. 

-6. 
o. 
i. 

2. 
3. 

3, 
: 4 , 
.74. 
• 4, 
-1. 

:-i 
-l 

-2 
-2 
-1 

-b 
-o 
o 

6 

:1"4 

-4 
-5 
-6 
-7 
-7 
-7 



755 
527 
571 
335 
190 
020 
212 
195 
986 
942 
069 
879' 
759 
133 
!687 
,574 
.047 
.289 
.749 
.626 
.080 
.180 
.412 
.426 
.105 
.319 
.602 
.192 
.226 
.38i 
.417. 
.994 
.014 
.259 : 
.696 
.782 
.579 
.185 
.628 
;188 
. 924, 
.683 
;099 

.116- 
.'201 
.529 
.382 
.201 
.049 



17. 
20. 
21. 
20. 
21. 
22. 
23; 
, 23. 
24: 
20 
20. 
20. 
20. 
19. 
18. 
18. 

,17- 
17. 
, 16. 
16, 
15. 
20. 

2 2 - 
' 20. 
-20. 
20. 
20. 
21. 
19. 
22. 
^19 
21 
20 

0 22 
19 
19 
18 

... 18 
"" 18 
r:-:i7 

:,17 

1 18 
\rI9 
, .19 

' 19 

19 
21 
18 
17 



493 
549 
088 
826 
743 
690 
525 
598 
507 
-848 
148 
844' 
042 
.514 
.405 
.667 
.641 
.092 
.064 
.340 . 
.296 
.861 
.060. 
.217 s 
.917 
.191 
.478 
.731 
-.4 94 
.000 
.757: 
.010 
.982 
:!038 
.858 
.802 
.651 
. 534 . 
.984 
.863; 
.899 
;'574^ 
V590-' ; 
.102 
.94 9 
:777 
.013 
.551 
.432. 



1.00 27.35 
1.00 27.50 
1.00 27.19 
1.00 28.15 
1.00 28.95 
1.00 29.11 
1.00 28.84 
1.00 29.16 
1.00 29:16 
l;„00 29.58 
1,00 30.48 
i.00 29.76 
1.00 29.79 
1.00 29.35 
1.00 29.23 
1.00 29.36 
1.00 29.21 
1.00 29.29 
.1.00 ; 29.70 
1.00 29.95 
1.00 31.15 
1.00 29.93 
1.00 30.36 
1.00 29.99 
1.00 30.60 
1. 00. 30.23 
30.62 
30.55 
1.00 30.58 
1.00 30.34 
1.00: = 30-i86 
1.00 30.74 
1.00 31.09 
rlLOO 31*. 66 
1.00 31.. 14 

i.o'6 v *3r.46 

1.00 30.70 
.1.00 29.89 
l.'OO 29.89 
l.*Q0?29,93 
1.00 29.50 

:.U 00/132.03 
.1. 00 . 33.01 
1. 00 * 32 .62 
1;00^32.98 
1.00 33.52 
1.00 33.16 
.1.00 33.55 



00 

,00 



-134- 



WO 02/0061|^k 

What is claimed is: 



PCT/US01/19665 



1 . A method for inhibiting the growth of hormone-dependent tumor cells in a 
patient in need thereof, comprising administering to said patient a selective androgen 
5 receptor modulator in an amount effective therefor, wherein said selective androgen 
receptor modulator exhibits antagonist activity in said hormone-dependent tumor 
while exhibiting no activity or agonist activity against other, nontumor tissues 
containing the androgen receptor, 

10 2. The method of claim 1, wherein said tumor cells are prostate tumor cells and 
wherein, in addition to exhibiting antagonist activity in said tumor cells and no 
activity or agonist activity against other, nontumor tissues containing the androgen 
receptor, said selective androgen receptor modulator further exhibits agonist, 
antagonist or no activity in normal prostate tissue. 

15 

3. The method of claim 1 , whearein said selective androgen receptor modulator 
exhibits agonist activity against other, nontumor tissues containing the androgen 
receptor. 

20 4. The method of claim 1 , wherein said selective androgen receptor modulator 
exhibits no activity against other, nontumor tissues containing the androgen receptor. 

* 5. . The method of claim 1 . wherein said hormone-dependent tumor is prostate 
cancer. " " - 

25 ; zz ' r V'v • z z z '[Z z::: 

6. The method of claim 1 , wherein said other, nontumor tissue containing the 
androgen receptor comprises one or more of the following tissues: seminal vesicles, 
male and female genitalia, skin, testis, ovaiy, cartilage, sebaceous glands, hair * : 
follicles, sweat glands, muscle, gastrointestinal vesicular cells, thyroid follicular cells, 

30 adrenal cortex, liver, pineal, bone, stromal cells, kidney tubules, urinary bladder 
and/or brain cortical and subcortical regions. 

7. The method of claim 6, wherein said other, nontumor tissue containing the 
androgen receptor comprises one or more of the following tissues: cardiac muscle, 

35 skeletal muscle and/or smooth muscle. 
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8. A selective androgen receptor modulator, which modulator exhibits antagonist 
activity in a hormone-dependent tumor while exhibiting no activity or agonist activity 
against other, nontumor tissues containing the androgen receptor. 

5 9. A method for the treatment of a condition remediable by administration of the 
selective androgen "receptor modulator of claim 8, comprising administering to a 
patient said selective androgen receptor modulator in an amount effective therefor, 
wherein said condition is selected from the following: hirsutism, acne, seborrhea, 
Alzheimer's disease, androgenic alopecia, hypogonadism, hyperpilosity, benign 

1 0 prostate hypertrbphia, adenomas or neoplasias of the prostate, treatment of benign or 
rnalignant tumor cells containing the androgen receptor, pancreatic cancers, 
modulation of VEGF expression for use as antiangiogenic agents, osteoporosis, 
suppressing spermatogenesis, libido, cachexia, endometriosis, polycystic ovary 
syndrome, anorexia, androgen dependent age-related diseases and conditions, male 

1 5 menopause, male hormone replacement^ male and female sexual dysfunction, and 
inhibition of muscular itrbphy in ambulatory patients. 

10. A method for identifying a selective androgen receptor rhodulator of claim 8, 
comprising screening a test compound for inhibition of growth of a hormone- 

20 dependent tumor Sell line and screening said te^t compound fof androgen receptor 
J ■ activity in a nonmalignant cell line containing the androgen receptor, wherein said test 
compound which inhibits growth of the hormone-dependent tumor cell line while 
exhibiting no androgen receptor activity or activation of androgen receptor activity m 
the non-malignant cell line is identified as said selective androgen receptor modulator. 

25 • ■ . 

1 1 . ' A me&bd for identifying a selective andr6geii raptor modulator of claim 8, 
comprising screening a test compound for both inhibition of gro wth of a hormohe- 
dependent tumor and activation of androgen receptors m other, non-malignant tissues 
containing the androgen receptor m an animal model bearing said hoimbhe-dependent 

30 tumor, wherein a test compound which inhibits growth of the homione-deperident 
tumor while exhibiting no androgen receptor activity or activation of androgen 
raptor activity in the noh-malignant tissues of the animal model is identified as said 
selective ahdrogeii receptor modulator. 

35 12. A molecule or molecular complex of the three-dimensional crystal structure as 
defined by the structural coordinates of Table A. 
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13. .Molecule or molecular complex comprising all oH^ part of the ligand 
binding site defined by structure coordinates of AR-LBD amino acids V685, L700, 
L701, S702, S703, L704, N705, E706, L707, G708, E709, Q71 1, A735, 1737, Q738, 
Y739, S740, W741, M742, G743, L744, M745, V746, F747, A748, M749, G750, 
5 R752, Y763, F764, A765, L768, F770, M780, M787, 1869, L873, H874, F876, T877, 
F878, M894, M895, A896, E897, 1898, 1899, S900, V901, Q902, V903, P904, K905, 
1906 and L907 according to Table A, or a mutant or homologue of said molecule or 
molecular complex. 

10 14. The molecule or molecular complex of claim 13 wherein said mutant or 

homologue comprises a binding pocket that has a root mean square deviation from the 
backbone atoms of said AR-LBD amino acids of not more than 1.5 Angstroms or 
30% sequence identity with said AR-LBD amino acids. 

15 15. A molecule or molecular complex comprising all or any part of the ligand 
binding site defined by structure coordinates of AR-LBD amino acids N705, W741, 
Q7 1 1, R752, F764, T877, M895 and 1898 according to Table A, or a mutant or 
homologue of said molecule or molecular complex. 

20 16. The molecule or molecular complex of claim 15 wherein saidmutantor 

homologue comprises a binding pocket that has a root mean square deviation from the 
.fev^f ^°^^ S ^^: ] ^ D amino adds of not more than 1.5 Angstroms or 
. 30% s sequence identity with said AR-LBD amino acids. \~ 

25 17. A machme-readable data storage medium comprising a data storage material ■. 
: e ^ ded ^^ ^ a ^e readable (data, wherein the data is defined by the structure 
coordinates of an AR-LBD/Ak-LBD ligand or ligand complex according to Table A 

v? a f feY? * r ? ot mean s 9^^.4 e yl a tion from the backbone atoms of the complex of 
30 not more than 3.0 A. 

1 ^ ; : . : ,^ ie P ac hip«-readable data, storage medium according to claim 1 7, wherein 
said AR-LBD/AR-LBD ligand or ligand complex is homologue having a root mean 
square deviation from the backbone atoms of said amino acids otnot more than 2.0 A. 



35 



19. A machine-readable data storage medium comprising a data storage 
material encoded with a first set of machine readable data comprising a Fourier 
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transform of at least a portion of the structural coordinates for an AR-LBD/ AR-LBD 
Ugand according to Table A; which, when combined with a second set of machine 
readable data comprising an X-ray diffraction pattern of a molecule or molecular 
complex of unknown stnicture, using a machine programmed with instructions for 
5 using said first set of data and said second set of data, can determine at least a portion 
of the structure coordinates corresponding to the second set of machine readable data, 
said first set of data and said second set of data. 

20. A binding site in AR-LBD for an AR modulator in which a portion of said 
1 0 ligand is in van dear Walls contact or hydrogen bonding contact with any portion or all 

of residues V685, L700, L701, S702, S703, L704, N705, E706, L707, G708, E709, 
Q71 1, A735, 1737, Q738, Y739, S740, W741, M742, G743, L744, M745, V746, 
F747, A748, M749, G750, R752, Y763, F764, A765, L768, F770, M780, M787, 
I869, L873,H874, F876,T877, F878, L880, L881, V889, F891,P892, E893, M894, 
1 5 M895, A896, E897, 1898, 1899, S900, V901, Q902, V903, P904, K905, 1906 or L907 
of AR-LBD according to Table A. 

21. The binding site according to claim 20 wherein the AR-LBD is a homologue 
or mutant with 25%-95% identity to residues V685, L700, L701, S702, S703, L704, 

20 N705, E706, L707, G708, E709, Q711, A735, 1737, Q738, Y739, S740, W741, 
: M742,G743, L744;M745, V746, F747, A748, M749, G7*6/R752, Y763, F764, 
A765, L768, F770, M780, M787, 1869, m3, H874, F*76,T877j F878, L880, L881, 
V889i F891, P892, E893" M894, IvI895, A896, E897, 1898, I&9/S900, V901, Q902, 
V903, P904, K905, 1906, or L907 of AR-LBD accprding to Table A. r 0 

25 ^ \ "". "jrl . -.'.C^v,.;, , : A ,,.:W 

22. A computational method of designing an androgen receptor synthetic ligand 

comprising: . .. : : ; 

a. using a three dimensional model of a crystallized protein comprising an 
AR-LBD/AR-LBD ligand complex to determine at least one interacting 

30 amino acid of the AR-LBD that interacts with at least one first chemical 

moiety of the AR-LBD ligand; and 

b. selecting at least one chemical modification of said first chemical 
moiety to produce a second chemical moiety with a structure that either 
decreases or increases an interaction between said interacting amino 

35 acid and said second chemical moiety compared to said interaction 

between said interacting amino acid and said first chemical moiety. 
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23. ^Rthod for identifying a compound that modula^Kidiugen receptor 
activity, the method comprising any combination of steps of: 

a. modeling test compounds that fit spatially into the AR-LBD as defined 
by structure coordinates according to Table A, or using a three- 

5 dimensional structural model of AR-LBD, mutant AR-LBD or AR- 

, LBDhomologue or portion thereof, 

b. using said structure coordinates or ligand binding site as set forth in 
claim 20 to identify structural and chemical features; 

c. employing identified structural or chemical features to design or select 
1 0 compounds as potential SARMs; 

d. employing the three-dimensional structural model or the ligand 
binding site to design or select compounds as potential SARMs; 

e. synthesizing the potential SARMs; 

£ screening the potential SARMs in an assay characterized by binding of 
15 a test compound to the AR-LBD; and 

g. modifying or replacing one or more amino acids from AR-LBD 
selected from the group consisting of V685, L700, L701, S702, S703, 
L704, N705, E706, L707, G708, E709, Q71 1, A735, 1737, Q738, 
, Y739, S740, W741, M742, G743, L744, M745, V746, F747, A748, 
20 M749, G750, R752, Y763, F764, A765, L768, F770, M780, M787, 

1869, L873, H874, F8?6, T877, f 878, L880, L881, V889, F891, P892, 
E893, M894, M895, A896, E897, 1898, 1899, S900, V901, Q902, 
. V903, P904, K905, 1906 or L907 of AR-LBD according to Table A. 

25 24. A pharmaceutical composition comprising a selective androgen receptor 

modulator and a pharmaceutically acceptable carrier, wherein said selective androgen 
receptor modulator is selected or designed in accordance with the method of claims 
10, 11, 22 or 23. 
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